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mm 

5 0 n mJ£U:©» 1 ft£Jf« 
Kffj^l 0 n mJ^± 2 5 n mJ^TT% G e S b T e 3 jt;^B0lCi3 V>T ( S b 
0 . 7 Te y ) £Ge*mm®A. (Ge^Sb^Te^ £ (Sb fl 
• g Ge y ) Sr^fiiHB, G e 1 0]R^%-C-£fcfc$ift»C, $ 

e>C (S b Q g Te y ) We ^g»D04 WHtH*^ (*#Jt 
&£SfcvO j|HJ«©Ge-S b-TettSr^TSGe S bTe^fRfr&«!5 

RJ?# 5 n m&± 3 0 n m*?i©3| 2 #®Jf, 

KJS#4 0 nmJ£JUt3 0 0 n m%&T*fcfflSMft# 2 0J£Lhl 5 0 n Q • m& 

T©£tifJi 
&£©JEK:flSWTfc»J,- 

[»*£2] ±1Hffi»Jf#Ge x (Sb y Te H ) 1-x x = 

0. 04-0. 10, y = 0. 72-0. 8 0 ) *<£ti L##±©&tt£- 
*fcv*) Cffl*©3fe£ftff»flB»ffl«#. 

[»*£3] ±fBgE$UItfGe x (Sb y Te^ ) x _ x (fc£U x = 
0. 045-0. 075, y = 0. 74-0. 1 8) *<£ti (fc£b*#±©J& 
tt£*fcvO Xfcmc3B«©3fe#»ff*fB8/8ilft. 

[»#£4] «2#®JB^ 50mo 1%J£U:9 Omo l%&T©ZnS 
, ZnO, Ta S 2 Xtt#±£«tftft©3 *>©'>& IR&Xtta* 
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[«#^6] l3SUitf»g|ff:# 1 0 nmJ£JLh2 0 n mJ^TT*&Sfit#^ 1 7b 

[ft^7] SJfcfBStfTa, Ti, Co, Cr, Si, Sc, Hf, P d 
, Pt, Mg, Zr, MoMn©^©'>^<t^-i?:0. 2 M Jt 

[»#^8] RWR^Ti, V, Ta, Nb, W, Co, Cr, Si, G 
£ e, Sn, Sc, Hf, Pd, Rh, Au, Pt, Mg, Zr, M o ~BcT$M. n © 

±15 0 n m^i© A g^MIt^Sf M 1 M 7 ©V>f tl^ 1 olCfH^© 

0 nm£U:3 0 0 nm*»ilU ^#S^Sifll©^$ © 5 0 %JS*_L##3M8#l* 
2 Onfi • mJ£U:l 5 0 n Q • m^ffia&M&IRJi (#lTfifeoT%fivO 4: b 
felt &m 1 8 © v^-fn^ l o Kffi|R©3»Wfll#fB»JBaiG#. 

[W10] SWJB;4:Sl2««»^©raJC. IS5nmg±10 0nm 

[|MH] Ta, Ti, Co, Cr, Si, Sc, Hf, 

Pd, Pt, Mg, Zr, Mo&O ! Mn0^0^<it)l|SO. 2JS^% 

js* _t 2 «^%*»-&^"r s a i *J , 

fcMBtf* Ti, V, Ta, Nb, W, Co, Cr, Si, Ge, Sn, Sc 
, Hf, Pd, Rh, Au, Pt, Mg, Zr, M o %.Z$M n © O %<D'ptz < £. 

t,i8fco. 2«^%#J:5]R^%*»^^S A g^&fr l oiz 

[SMfcgi 2] _hfBA i^£|*®*i:Ag J fe»L<.M:Ag-£&£ii'IRi:©W 
ic, ±|BAi^&;Rtf/OmAg^&©B*fb«*###U KIMbttM©)**** 
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3] ^2§Htbt50mo 1%&±9 Omo 1%«T©Z 
nS, ZnO, T a S 2 X\t%±mffi4kty®?*><D'J>& 

AUOOnfi-mUlT^ BttWO. 2JSH±0. 9 G/D5fcJfti:fcS J: } 
icigjt L££ £ Sr^ifc^-rsfll*^ 1 #M l 2 ©v^tifr l olcfB«©ft^iftfi 

&<£=&lo©7r;f}t£-££U *fte> ©»££*# 0. 1M^%J^±5M^%* 
1X^5 3 £ &ai$£ 1 75^ 1 3 (D^ftlfr 1 oCffifc©3fe£ttfll*SB8;§llft 

o 

[IM15] fflaMfcSIBflUStf, V, Nb, Ta, Cr, Co 

, P t&XfZ rfr^li*l6'>&<£4jlO©*;St (A) &££U 
G e ©-££*« 5 JK^ »J , 

jtm (a) ©^*tt8iR^%*sfeafey, flo 

Geh5t;it (A) fc©fft££S#l 5K*%*«T&&Sf#£l75Ml 4©v^ 
1 oK:S3«©3fc#»1t*SB#M«tt. 

^tfftS'^&^fcio©^!! (B) &£UU 
7cH (b) 8 £o 

[» l 7 ] gB£ft*©X9l&& 

?©±«fa) 

©<fce>ic^t5^t, 

[»2] 

Mo d>0. 5 

Tfeot, »rt©*tC3.--!f---r-*l:|B*t*ii:S:4#«[i:'t*Sf#«l73rS 
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1 6<zH^;ft,fr i -DizmM<z>yb¥wmmmmmm&o 

[f^l8] M§d^, (20n)~a/(10n) 
a. tt^£3fci8hR* ntt-€-©?ftSlCfeJtSi£fi<7>JB#fa(B) <Z>^H^&»J, iftfgG 
WfrO. 2 — 0. 3 5 /tmt'feSffiMl 7 KfBIE©3fc^«ffi*3B»ffiiiE#. 

3boT, jdiatTy^^l. 4/tm*lt^'J, fliagSdj^^/ (5n) — /I/ ( 
7n ) X!U/(3. 5n)~X/(2. 5n) * ttH n 

tt*©?ft«Jc«^sil«©JB*f*) 8H@GWi:*ia«LW*«i:%Jco. 

2a_h0. 4nm*»Tffty, fro, GW/LWjfcfr*0. 8 JBU: 1 . 2J£TF"e& 

i #m i 8 ©vN-rtifr i -DizmmvytmwmmmMmMik* 

[fM2 0] 1 m/s JSUil Om/sJ£*fc©ffiHl*©#j£©»J£fl^ * 
L < < %*Ri&K 3m/s^f>8m/s "grtfttSJt©*5«ffiK:fe V*TV- * 

j » 0 - 2 ®^8t) % 
[»3] 

«! T, /Sj T, a 2 T, 0 2 T, • • • •, a m T, P n T, 

(fcgu T&»l*Cly #MJ©> 2 (a j +/3j ) = n-j, m=n-k (k 
= 0, 1 , & L < & 2 ) , a x = 0. 1—0. 9, a j = 0 . 1-0. 5 ( 2 £ 

i^m-1), P 1 =0. 5-1. 0, 0j =0. 5-0. 9 (2^i^m-l 
) , ^Oj =0- 5—1. 5T*— J£ (3^i^m) T*&£) (Z>J:e>lC 

a. T (l^i^m) «iSI$iaflCtt3B«*MS:ISlftS*StCfiSiB»^»7- P w 

/Sj T (l^iSm) SfeSBSHlCtt, O^Pb^O. 2Pe (fc£U 0 m T 
iCfcVxTWu 0^PbSPeXtt0S|8 B <l. 5£&y^5) fcs/Wr*^ 
t7-P bODfttf-AfcHSIfb, fro, Saj<0. 4 n tf5ii$:#f 
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[##j|2 1] ifi4 0 0^f)6 8 0 nm, MNA^O. 5 5#_L0 

m=n-lt)L<«n-2 % 
OgPbSl. 5 mW, 
Pe/PwJfcttO. 3JSLL0. 6&T 

0«HtC»*%©i:U lm/sJgt±l Om/sTOiitCSSlog±0 

a = o. 3 — 0. 9, 

a =o. 2~0. 5 (2£i^m), 

a j =1.0 (3^i^m) , 

B =0. 3-1. 5T?&<5»#£2 0 tCffi«©3t»»*». 

m 

[f||2 2] 0 0fr£> 6 8 0 nnu IBPRNAj^O. 5 5«±0 

6 5^T©Mfe^>^l-«fcoT^*$tlfcl/-if-^tf-^5:^S^^^bT 

tmMmzmttb. mm^-t&o. 35-0. 4 SAm^si^ic?-^ 

nfcbTlfrM4*T?©^T*lfr©ffiR&i:y* mlim=n-UU Pb 
tt»*JCJ:&-f-Sfei:U Pe/PwJtttO. 4£U0. 6&T©fSHtC&oT 

CTSEfc b 9 6 %© t U 
3~4m/s©|gBlC&S 1^5£vlC£^T«> a^n'^SJBTSToJ: 
U a x =0. 3-0. 8, a x i^i =a c =0. 2-0. 4 (2^i£m) 
, a 2 +fi 1 Zl. 0, a, =1. 0 (3£i£mK 0 m =0. 3- 

1. OfcU 

6~8m/s©«HK:**2«j«2 vlCfcVNtte, S**n»;^JIBT*To 
/2fcU a' !=0. 3-0. 8, a' j^a' i =<* c ' =0- 3-0. 5 
(2^i^m) % a' j +/S' M -1.0 (2^i^m) , B' m =0. 3- 
1. 0, fro, a' c >a c t U 
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v&l>*2 vlCfe^SPw^ftlf'tlPwj „ Pw 2 fctShtPWj /Pw 2 
J£#0. 8J^±1. 2J£*T"e&£if^^2 0 IcfB^tD^fB^^Mo 

[if 3^ 2 3 ] 5^ ^^^ia#^<Z)fB^I^c*I^MWft^MT'(Z)^ 
^#-£*l-?:fa2~4 m/sW6~l 0 m/ s J: o fc — %.<DftmWMfe.X* 

l fci3tt£¥*£*R5*K< vj > ave 
pK:£ttS¥^»S&K<v p > ave ©Jt#i. 5~3t*fe'J, Iq^-> (i^ 

*> q > T q > Pe, Pb, Pw&tfaj, jBj £-££:b 

v q > ave , «^-**n min T q £?2>£Z. mm.^-W® 

n min T q <v q > ave # 
[Jit 4] 

0 < n min * T q •< v q>ave< °- 5 * m 

T q -<v q > ave #± 1 oo/oMT&mmx-t^TCxiiztt^r-fer* 

& m=n-l%b<ten-2, O^Pb^l. 5mW, Pe/P wit 

&0. 4J£*_tO. SJ^T^^HJCfeSt©^ 0^=0. 3 — 0. 9, a 1 ^ 
a j =0. 2 — 0 . 5 (2^i^m) , aj + £ - x _ x =1. 0 (3^i^m) , 
j5 = 0 . 3 — 1. 5T'fe»J, Pb, Pw, Pe/Pw, , 0 m ti 

ID 

J&Kfcfcaj (2^i^m) tt#WKl»^^S £ h £4f$t £ 2 3 tCfH 
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*©3feffl8#i£. 

[»#£2 5] #y->£fctt*Pw©3 Pw Bax */Mtl:P 

w min 

Pe/Pw=0. 4 — 0. 6, 
0<Pb^l. 5 mW 

[»#£2 6] «fiMy->©M*&&*^g2 0#&2 5mm©ttH. 
§#J§ % /->©#l7&fi#¥#5 5j^e> 6 0mm©«B8»C&y, -x-f X^fcftft 
# «©«iy->KlfeV^T<v 1 > ave = 3~4m/st^5ie)IC^Ma) 0 
T?®ls3-&, 0 0#&6 8 Onm, WPftNAtf 0. 5 5J£LL0. 6 5« 

icMMb^HrV-? &*--*-?>f n t bT 1 *^e> 

14t^©V^*lJND«»&fc».K m==n_1 ^ Pb > Pe/Pw 

, j8 =0. 3-1. 5tt!/->K:J:e>-f-£fcb, 

^qV r ->©tf^fC^W-&^^7iS5:<v q > ave . «q^->K:fiWSia 

IS-r-#©?ny *JSJB£T q 
[«5] 

^ < v q >ave ' T q = 

fc3&« J:^KI, vr->tjSCTT q fro, 

y->qi:m5v q ©ft*«i: ft/Ml <v q > max , <v q > min £tz> 

«v q > ma x "< v q >»in > / >max +< v q >.i. > < 1 0 % 

t & S <fc -5 ic > ©IBtfftJfe S ti, 

a^O. 3-0. 8. a^fca 1 { = a 1 c =0. 2-0. 4 (2^i^m) 
, o^+ZS^l. 0, a 1 J + & 1 M =1. 0 (3^i^m) t U 
(#pV->) KfcHTtt, 
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P _ 



1 



= 0 



0. 8, a p 1 ^a p i =a p c =0. 3-0. 5 ( 2 s£ i ^ 



m) , a p i +/S P =1. 0 (2<i^m) , 
c > al c 



i <r q < „,P 



•£©fts©y->ic;$3v^&, Pw min <Pw^Pw max , a c = a c 

fro, a q ! tta 1 1 ila P x ©ISI©*a&*tlSI Itffl d "T S» 

o 

[fM2 8] Pb, Pe/PwJt, /Sj, /8 B »V^->lC«fce>-r-ST? 
1 c 

*ifr l oK:flB«©#ffi»#i6. 

[f^2 9] ^<ttPe/PwJt, Pb, Pw, J5 B , (a 1 p a 

p x ) , (a 1 c . a p c ) **&&3£«U:K:, HOtTy K &*v^ 

tt, m^B^t LTfB«£*iTV>£fff*^l TJrMl 9 ©V^tifr 1 olcSB*© 

i 9^2 9©v^-rti^i^»cia*©^»»#8B#ffi«c#. 

T (ntt»jR) ©^-^Sr^-r^Bllca:, NrlBI (n-j) T\ 0^j^2. 0 
[»7] 

oj T, /S x T\ a 2 T\ 0 2 T, ■ • • a m T\ £ m T\ 

(fc£U Ttt36*!S^n MJB. S (oj +j8i ) =n-j, m=n-k (k 
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= 0, K U < tt 2 ) , a x = 0 . 1 - 0 . 9, flj = 0 . 1-0. 5 (2 ^ 
i^m-1) > /Sj =0. 5-1. 0, /3 j = 0. 5-0. 9 (2£i£m-l 
) , ^OTpttj =0. 5-1. 5t—g (3<i^m) ) Oko\Z 

aj T (i£i£m) «;6i§ISIK:ttEM&*lBia"fr6K:fcSffi*^t7-Pw 

/Sj T (l^i^m) O^Pb^O. 2Pe (fe£U 0 B T 

ICfcV^WU O£Pb£Pe*»L<OS0 B <1. 5 fcfe &5;H7^ 
;\°>7-P bO^tf-AtrBRW-rsKf^lTJMl 9 ©^r*ifr 1 o££«©3fe3* 

= T c (2^i^m) fc-£fcU /3 m $:M^{Sv>(5i:*»{Ci|riin1-S<te)lC 
w max" 



P e/Pw=0. 4 — 0. 6, 
O^Pb^l. 5 mW 

, Z tti <0. 4 nt^Sf^3 2Cffitf©##»fi!«ffiftE«#lC#**3fe 

^fcfl^fcttTcLTfcSfcCilU Pb, Pe/PwJfc#*-/*-5>f hflfr©*R 

£ 3 1 X it 3 2 {CfB«©^IB^^^o 

[M3 6] 4>&< £%P e/Pwifc, Pb, Pw, x r z c , (£ L m 
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H q >ic £ SM)B £ T w q £ -T 5 

• < v > • T w =— ^ 
^ q^ave q 

m*m£WL'mz. <v q > max , <v q > Bin i:tSi:§> 
[Rio] 

« v q>max-< v q>min) / « v q>max+< v q>min> < 1 % 
£e>Kvr->©iIi#&^£nTV^ff:£^i;3rMl 9&tf3 6 ict3«©3fc 

[»#£3 8] S3»M«©«ftM^->©gS&&«#¥&2 0**e>2 5 m 
mOffim. H^M N /->©||Tfeg^^S5 5fr& 6 0 mmOmmiZ2bV % g3£S 
~ ffi«&¥£:#fflfciWfc*B3:^'t$pffl ( P « 2 0 0 J£A_k©8E») 

so u <k & t*#jss co Q x*mm l e>ia» ^ 1 #m i 

9^3 6M3 7 1CSB«©3 1 6^^'W#SH#«^#:T^oT, !£«±K:?gJEfcS*l 

^< v q >ave^ »*4efT©»q!/->Jc^»SMJ»S:Tw q i:^*4:S, 
[111] 

< v > • T w =— ^ 
^ v q-^ave q ^ 
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[»1 2] 

2 • % • TP = n • Tw Q • v Q 

[IM4 0] Sf$$3 7M3 9 0V>"fn^loCD«#»C#LT, 
->0wo b b 1 e«JBTw q 0.ffiHR*»L<tt#&»i:tTS*^ny^jSJ|BT q S 
U ft h Z t £ #filt £ * £ 

, IH^V-^^e > Wai^tlfeSm^ny^Tr ; feb<«Tr' =Tr/N (N 

iSfiif b, Hq (l^q^p) V-yiz&tt 

[«13] 

< v > • T =— ^ 
a q ave q ^ 

fcfctjTV**lf:££l72rMl 9&tf 2 9#S3 0 ©V^-ftlj^ 1 -DKBMO^Hj 
[0 0 0 1] 
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„ <fc yjyfrifticte, v\t)«)SDVDf-{7^i:|l4Si$:tt, *<DmmU£.7& 
m3. 5 m/ s ^f>^3lT^S 7 m/ s S:^^V^MSt% 1 If- A*- A 

[0 0 0 2] 
[0 0 0 3] 

tt&itmmtft&i&n zMmmz-f* u - if - a ? - & gsw^r * £ # tie 

[0 0 0 4] 

# of IB T *> £ £ v a o frjj& & m -t Z> . 
[0 0 0 5] 

ttf&fi, GeSbTel, InSbTel, G e S n T e AglnSbT 
GeTe-Sb 2 Te 3 2 TC^-^fCigigf© S b fclfeflnLfc^ 4#lC. G e j 
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Sb 2 Te 4 t)KliGe 2 Sb 2 Te 5 iime«feS*\ ( 
Agin) Q1 Sb 0i6 Te y j£# ©«&•£&<&. £41 

[0 0 0 6] 

m«Sti* (4#BBI84 9-1 8 5 3 8#^«) . 
[0 0 0 7] 

o 

[0 0 0 8] 

$££)&g £ 1 o ©iUfeft if - A © »££«© # ic J; o T *f c> i £ # T* & 6 
(Jpn. J. Appl. Phys. , 26 (1987), suppl. 2 
6-4, pp. 6 1-66). 1 tf-Atf-rt-5>f h^fgfcffi^MttT'li 
, ffi»jSE#©M**&tJSK9>f^©iail«fiK««flf*K:«i-S. r©fc&, ScfrTf* 

»©#•£*-;*- 9 >f hT*£££^e>^e«ft©#$U*. *ffr=3X h feScfllK: 



1 3 
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[0 0 0 9] 

mWk"S1fc^yrt? hfiX^ (CD-Rewritable, CD-R 
W) tfj&m&tlT^& (Jpn. J. Appl. Phys. , Vol. 35 ( 
1996), pp 5 0 0- 5 0 1, m^it^Mmvyi^V^ 
1 9 9 5^ 4 4 t 

# S©«im©«IB« ! T?§6fcftlcSifif©SN^|f<, J£$eift3:M&l?£[S 
[0 0 10] 

$?>IC, CD^MSftLfef-f^^;!/- ^•f^^f (DVD) ICfcV* 

^ gtt$)5 4. 7GB (h^y^fy^O. 74/* ig?-^S0. 4/im 

«#e>*lTV>&V*„ 
[0 0 1 1 ] 

^EW&«ttfcj3*t-fc#a.e>*iTv*fc (AiKJpn. j. a pp i. p 

hys. , vol. 69 (1991), 2849 &"2>V*ttS PIE, 

Vol. 2514 (1995), pp294-30H$). 4f G e S b T e 



1 4 
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&3 7t-&£lCO^T»> G e T e - S b 2 T.e 3 2 7t^r^I§I^© 

tc&«3tiTV%6) {c^tlc&'ofrtiTv^c 3©^&2^££&»a#W£& 

%mt&2>&? ^St®^-^ «fB$S^ »5~6m/s &±©^$&j£g 
T*©;r-^-5>f S/>#tflf<&oT, 9Uy>rffiW<D 1 0%*plc1- 

£©ttKItT'&5. «fcUA^JC{±. ^i£||§3S2*l£*£$*MDVD©£i&T' 
0. 6 /amV-^tfSUB^TV^ (0ill/^hn-n, 1997^10 
^6Hf, p p 3 0 7-3 1 9S.t>'|WIigl 9 9 7^1 0^ 2 0 ppl67 

-186) zti*£*)m®mt-tz>fc8>. m&u—?-ytm£-&NA<Dyh¥ 

W^8^H^ (1995) > pp35-40)„ $ifi:bt, t£&RJB£#HI 

-&i»JR1-*J:^K:'r*, vvfo#SiRJimiiE&fT3£fc#iBgaftTV*<& (S 
PIE, Vol. 2514 (1995), pp319-328, Appl. Ph 
ys. Lett. , Vol. 64 (1994), p p 1 6 1 3-1 6 1 4) . L 

GeTe-Sb 2 T e 3 ^2 Tt^lB^MT'^ ttB#r*©ifcR##tt© 
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« £ < h 1 Jfiiitl L T , # Mtt ffii JC £ W £ ft !ftJR © - «P £ d <D W. T* 
#e>rtlC«fc*J, A c<A a ^SM^Mt^M^Sc JMfclftlCte, Au 

i 3^TSPiftfliJii:ii«©ra^±asfii«M±K:#Astifey"r* (jpn. j 

Appl. Phys. , vol. 37 (1998), pp3339-3342 
„ Jpn. L. Appl. Phys. , Vol. 37 (1998), PP 251 
6-2 5 2 0) „ bfrUfctffe, Z.<D£otemWm*. Au^S 

Ufctffc. it^b^MtSI illi, 4>fc<£=feK GeTe-Sb 2 Te 3 m 

u 2 x* & rat k *yoo*5„ 

[0 0 12] 

GeTe-Sb 2 Te 3 ^mUMl^Mtfi V O Z> £ IT, 5fi¥. A g I n S 
bTe 4 7U^SB^MIC^V>T. ^04IW (M^*iSiE£-f £ 3 £ & <) 

i o a-^>t h#tt##e>*i*o^ (^9niwb«i 

ft^mM PP 6 5-7 0, pp71-75) 0 
[0 0 13] 

_hfBA g InSbTe4 ^SS^Mli. 4 0 d B JC fc&^ftiScJttf^ e>*l£ 
ZL£.tf!®ffltX*&Z>t>K ^^iJJ^ZlA^^^ h^T'$)5Ag I nT e 2 ^A g S 
bTe 2 ©jgi^i:tTi:?)X.?)tlT§fc (Jpn. J. Appl. Phys 

, Vol 32 (1993), pp5241-5247)„ Vfrhteifib. ~M 
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[0 0 14] 

1 o oo@M-;^-7>f hmz%m^^.^tmmt. ^m. sb u t 

. •Tfcfc'fc. £©4 7t##*4tt, *W^5>( b V^tt A g S bTe 

2 ^Ag I nTe 2 i U Sb Q7 Te^ 

©MtKotbfc, H^lCSb 0/7 Te y Pkg,£M&<D&&^ W^Uat^Ttm 
ZXXttHf. Agin S bT e&£m^&±<n®&tf'&btlZ>t%ttt>ftfc B 
[0 0 15] 



1 7 
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©|£SlCffl#il 1 0 0 n s e c *i0^HIS©|ltIit^Mttf 

£ (ifc Appl. Phys. Lett. , vol. 49 (1986), 
5 0 o 4#IC, GeTe^ilCftSbfel^ Te 0.85° e 0.15 

tj, fro, l lf-A*-A-^>f ^BrlB^aiHffl»*^ffi»lS^4f^^tt»&i^TV^*; 
V* (fuSE:£iL &tfJ. Appl. Phys. , 60 (198 6), PP 431 
9 -4 3 2 2) o 
[0 0 16] 

Sb 0 7 Te 0t3 *i«)S2*5lftt, ^M^^fc©*^-*^^ 
T^lft&^&T'&SttniftK sb x Te l-x (0 - 58<x<0 - 75) 2 

1 5 5 4 8-ifl£iM# (19 9 1^5H 1 4 0) T* t>BS^£ *lT V^„ i&l* 
LfcS b 70 Te 30 #&j&ililJ*&**fcv^S b 'JvfftSbTe 2tc*»C«W* 

IH»$lt*4#ttK^^Ttt, iij*iF£>©3fc«ftFffl2& : b&* (Jpn. j. Appl. 

Phys. , Vol. 28 (1989), pp. L1845-1847, LI 
985-L1987, #H§^ 1-303644 #4*38) . Z. <D S b Q 7 Te y 
&Sj&»J*%l/<teS b U ff*Sb„ t7 T e Q 3 2 tc*K1||3 tc*S:»JD 
bfefcli: IT, - 1 0 0 7 4 5#4fcBL Hl- 1 0 0 7 4 6#&$R, 0 

1-100747 -££fc$L 01 - 1 0 0 74 8 01-115685 
« % 01-251342 01-3030643 f§r&m, 0 3-7188 

7#&$U 04 - 2 8 5 8 7#<&##&tf e>*l&„ 3 tl 3t©#ffFtt±S3tIl** 
e>©ffl&K»383*Vfc%©fc#*.&*l»5#* Mbt»Sb 0>7 Te y £&itBft 

ggT***. j:ot, s b 0>7 Te y &&m&&m<i>maM"e%> 
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[0 0 17] 

f«S b 70 Te 30 *ajfi«aa«©ffljEft*#tCB8bTtt±KAg I n S b 
Te47C*feb<tti*lK:S6JC*in7C*S:»i0bfc3R (W6-6 0 4 1 9 
%&m. 1^7-272319 1*18-267926 JSWM** ^ 

Mfb£tftfT©£JKtifc;frofc. Ill^lTit I n&tfG 

afcb<fc^©ft£»tf»y«b*-^-5>f hTMtfb^-r<, *»J5gL*- 
A-9>f bfiMfc&Ml 0 0 O0gM, iS^R^ISfcStlTfcy, In 

[0 0 18] 

fc-&WMA^ l J> -JB©&#tffc&ft*;ifcff»#a*i*;^ *©38JiK:tt: 

£5$ £ £ tl 5 if £ ©Kfi*t©te#©* ~ * - 5 4 h & D V D £ fi|«#±©ffi* 
IBIS^lct+^^E$:^t)fe«^&^VA^, £*ie>©Mfe**TP*ift 

[0 0 19] 

[M&jBfc-t*fc«>©#aJ' 

M©fll€:t8W, ffifc-#£M3fe^-A©Al*#fiI#$>JB£* Rfftf 5 0 nmgU: 
©II 1 RJ?tf 1 0 n m#± 2 5 n mJ^TT*. G e S b T e 3 5tftJI0&C 
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fcVNT (Sb u Te 0|3 ) tGe&ISW, < G e 0.03 S b 0.68 T e 0.29 
) H (Sb 09 Ge 0il ) &f£&ii:tKB, G e <D<£MM>i$l 0 jg^F%T— feUte 
Stt^C t<blZ (Sb 0 8 Te y ) £Ge*M&W.mr><D4#i<DUWi-Vm$. 
*Xfc i9t^±^ti) m&<DGe -S b-Tei:Mt5Ge SbTe^iR 
^?>3Q!S*BJEftSIE»S. if ^ 5 n m^± 3 0 n mjfci®^ 2 #11, Vtmifi 
4 0 n mJgiUb 3 0 0 n m5tc*T?#3»fifi£^5*« 2 0 J£*± 1 5 0 n Q • mJ^TO^lif 
JBSr'OlKlcKW'TJSey, 5 /* m5M@©v- #^^i©3 fife 

[0 0 2 0] 

/sJ£U:l Om/s^T©iift(O^0lE %L,<te4>fc< £=fo3 m/s 

-AfcMt-fU «2nT (nteg«) ? ^HUcte, #13 (n- 

j) T j kfcO~2(D|g$0 £ 

[0 0 2 1] 
[»14] 

a 1 T, jSj_ T, a 2 T, |8 2 T, • • • <* m T. 3 m T, 
[0 0 2 2] 

(££U TttMI*nv#ja*H, S («i + 0i ) =n-j. m=n-k (k 
= 0. 1. %L<tt2) , a : = 0. 1—0. 9, a s = 0. 1 — 0. 5 ( 2 £ 
i^m-1) , /S 1 =0. 5 — 1. 0, 0 j = 0. 5 — 0. 9 (2£i^m) , 
^aj +J8 i _ 1 =0. 5-1. 5t-f (3^i^m) T*&3) (D£?lZft<m 
U aj T (l^i^m) J&S«flBIlCttlB«JiS:*»S-ft«^fe*ffi»^^-P 
wffl^^'-^MU /Si T (lSi^m) fc5B£R3lCfcJu O^Pb^O. 2 
Pe (fc£U j8 m TJC^VATtt, 0^Pb^PeXli0^j3 m <l. 5iufc»J 
fcSAWr^tf-P b©3fel^-A&JiMtU fro, 2 a j <0. 4n£ 



2 0 
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[0 0 2 3] 

*»^#e>tt. Sb 0j7 Te 0 3 CGe&jU;*.fc3 5c££K:&BU «©§£ 

o 

[0 0 2 4] 

^©fcSH, 01GeSbTe37C^I@©4*0fiHA, B, C, DtCH*tl 
fc^&T^^^G e - S b -T e JtCDifi&ISH&aJRWfcJSV^ 3 U 
0 V^z:hJb' 5 t»^ofe©T^So t^t>*>, Ge S bTe 3fc^ffi0^CfeV^T, (S 
b 0.7 Te 0.3 ) *Ge«S£*IIA, (Ge^Sb^Te^g) t (Sb 

o 9 Ge o.i ) sis^iirtRB, GeoMi^i o®^%T?-j£fcfc<&ettc, 

££{C (Sb 0 8 Te 0 _ 2 ) ilGe SrjB^E»D04*©eiltCBB**lfc 
[0 0 2 5] 

iiT?, *»WtCfeV^"C#K:Ge x (Sb y Tej. y ) ^ (fc£U x = 0 
^ . 04~0. 10, y = 0. 72~0. 80) (&JiU:&£*i&:V0 C&**fiJ* 

8- 1 6 3ESr7-*fiffl* (EFM+Ii) Cfc^T*JSv-*3T©£ 
$&0. 4 fim&SV^iO. 3 5 p mllST'iilTfe, 
*u fro, «$©S4«)fl K5>f * b 5 *; ^ >^-^^*Bi? 

jKfc^fffc&ti*. *©#-&»C», IRJfilm/s^&l Om/sO 
^"6©#je©liaST*-/t-5>f h^BflE-eft*. S^fC, Ge x (Sb y T 
e^y) ^ (fcj£U x = 0. 0 4 5-0. 0 7 5, y = 0. 74-0. 78 
) &3iHl& (*#SU:&-£*fcvO fcJBv^Si:, # Kl 8 m/ s &,±0^mmv±m 

<D&$tem&w. «*«©*---*- 5 >f t^wc**;, fro, iastA-^T^h 



2 1 
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s £^tu£v^^Hlc£v^&#&:*w^-^>f htf*smiztez> B 
[0 0 2 6] 

Sb 07 Te y IZMLX. Ge&M&ifil OIW^T^S b Q7 Te y 

fcLTtt^&T?**. fit, Sb 07 Te Q 3 <fc *J jft$f<Z) S b tf&V^^li 
m5fetttl^+^^3BE»tc*-A-9>r h^BTtl^ #IC 7 ~ 8 m/ s J£* _h 
T?©1B»JCteS b/T ejfctfO. 7 4J^±t^5'h^lt l/V>„ * fe, _hgB<Z> 

SKUBV^V^IBHB Lfrb&tfb, Sb 0 7 Te 0 3 M2^iT'f 

tcs b*£if^LTvK ^att^tf^ 51 £#;t&c, i^^ftSS 

t®TU #BKT- -5 COT?, (Sb 0i8 Te o ) tG 

S b T e 2 5t:©£ *T?fcmafti&£jW£vU:lC, jg$|S b ©JgS«««#^£ 

LT, Ge04iH^-^lCJ:y h^-^^^^iirTMa^^&^l- 
So JB«fcl/T*gafl:ifi£tt±#U ftfir^ft^if-r. gtfRB £S 

, i:<}:GeTe^Ilfb^t<^U, &RE^©#a«lR©*§afls#« 

[0 0 2 7] 

»iil*©}:Sb 0>7 Te o.3 *SJ^5£^5ft*f®S b Sr^tfii: 
#*tuH-£&£;fre>. (S-b OJ Te 0i3 ) tGe^»AJ:»JSb^7^ 
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=b(DT*&5o Z0MftT*W.mAZmR£tZ>Ge SbTe3^ t>t<»'©3 

^m^n^tbxmnTtm^^t^^Mmmzmt^mme 1-258 

7 8 7#&#, ^6 2-5 3 8 8 6^*, H 6 2 - 1 5 2 7 8 6#&#, TO 
¥1-6319.5 n 1 " 2 1 1 2 4 9 HU-277338-5H* 

5Sb 2 Te 3 &mitGMmm3LfctLT, *©***: LTi£»Afc«EbT 
V^SlCift^fcH. GeTe-Sb 2 Te 3 8R2jc^*tB:, »»© 

S b^iM^M^5:®&-&ahV^e»*|g^i:^<^©^^fe l J^ 5m/s£U: 
©iSi»an?©#-<rt-9>f hT'tt, I©GeTe-Sb 2 Te 3 ®t^ 4#tC 
# Ge 2 Sb 2 Te 5 M&KfflR<DSbtristi£6Z£&tiL 

•T^t>t», ZLft£>GeTe-Sb 2 T eg iBHH2 7C^aS^ffiJ*©^AiRtt» 

JCbfeJ^K, 0. 5/*m*$i©*&V-?£^tm^V-?:Rfa£*£;fc^T 
H»ftS«f WRfiKifiifi bT v^s,, 

[0 0 2 8] 

ZZ.X\ ii$JfcSb£^tfSb 0>7 Te y S£$T*G e &Stf« 3 5t;lt£« 

»Kin*fc&#:fctti:bTtt, ##^©i3»MM£&^be>6=b©i:bT, # 

H^l- 1 0 0 74 (0 2 (a) MfgBct) , M¥l~3 0 3 64 

3#^t« (02 (a) *B/£«BBB/3) Cffi*S*lfcilflJfctf&tf &ti<5. 
1 0 0 7 4 5^*TfttS b H T e x tftifijSlCfe^t 0. 10^x<0. 8 
Ofc^e>*tf>Tj£«BBfc££bTfcy, sb 0.7 Te 0.3 ilJ Sb5ft*Jft««© 

¥1 -3 0 3 64 3#4fc#tt, MilM^^tS^ Sbtf 

ii[»A&jBiLTift»^*n*^:fc©**K:o^Tttjtt^^6*lTv^ftv^. *fc> 

[0 0 2 9] 

JKTTtt, #»W^-WCfev^Tjafi!t«BB©-at*Ge S bTe^filSK: 
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5p i - 1 1 5 6 8 5 mam. m&mm r). Hi-251342 cumm 

B85), H3- 7 1 8 8 7^&m (ffi««He) Xt?H4-2 8 5 8 7 -*§-kfg ( 
*ifcv%«J*&*'i>fc**. dtf>e>*>#li§¥i - 1 1 5 6 8 5#^*1fttHlOfi 

f£ T? X. T * a * & 3 TCiKJEft £ © Jt«! % EE & tC i" -5 „ 

[0 0 3 0] 

4#BB¥l-l 1 5 6 8 5#4fc?l (iMr) te> *»wei««WKiii:«iA 
^ttJ t B^cJ:oT^BS^S4^•cv^s. *5feH*ettKfr»K:tt. 4m/s, 1. 7 5M 
Hz> f a -r-f-5 0«iKft (»1. Um7-«) X^mmtD 

[0 0 3 1] 

V, Nb, Ta, Cr, Co, PtfttfZ r©'j>ft< tt)-i5: 

. se>tc'8jg^%*si, #iciM^%J^±8M^%*^*-r^r^^<i:y^^ 

[0 0 3 2] 

#H¥1 -2 5 1 3 4 2#^# S b 0.7 T e 0.3 *^ lC 

Ge&^Efel OK^%JKJ:»inbfe*«:^fri:t-*««)TGeU^^&Ge Sb 

^M'!i^<S<^tc^$tiJ&VNi:vNe)»^^®^feS= - 2 5 13 4 

2 4 ffiH^ 5 ! 1 11-3046048 
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J: »JGe HBScTfti, &iLT-ta)*S»ft^Jlttii#<Eb*V^ -olC& 

Mfcffc&X** * £ t K «k o TSSH« 6 0 %#±£ V^#ftC*£fc3fe*Xfl:tf 
[0 0 3 3] 

#W¥3 - 7 1 8 8 7^&# (ffi&ttBBe) T'tt, Ge 5 jTy-fcJBUl&ittfc 

tTvx§*\ Ge i om*%&±®Mmt±mtmvmmz&vw.mc\z&vT 

T£fcfc©fc#*.e>*lS. 
[0 0 3 4] 

^^4 - 2 8 5 8 7%&m (jfififcUfflT?) CfcVxTfc, #»I8©«J*«H© 

-«-£;£-rs %©"£&£#. IfeTSb U vf-fcitfGe V 

&fce>-r, *©fcfc©ae>fc$ftanfi#©i»j£. Jf*«^aB»*ffi©*#Kiov> 
t> *«»«©»«»€. Mm mmttmrcmti\t&*%fr'ofc<DT°2b 

*»«-eti-f©J:^«i**«©T-^*iB»K:3IL, fro, ft«r56c€tt. * 
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asc# ■& t) £ e> -r t» <z> s . 

[0 0 3 5] 

;!)^lOm/s0#S0iSE feKtt 4>fc<£%3. 5m/s^Mm/ 
s &*^-*r**R»«gfflW-^-9>f h^fg&^ttSr^l^&fciMC, JhlESE 

v ^ t> yp z d v d t n £ js. m & m W "C £ * #> IC a Mff tC o V ^ T 3& £ . 

[0 0 3 6] 

# £-f> ^nmizm^^n^^o^m^m^m^jkmmmiz-o^xmm-t 

[0 0 3 7] 

£e>&cMi:L<teEI3 (a) iZ7F?£o\z, If (SimflO 2 

S3 (a) <D£$&&MG>mmz* mmm^iftLxmmn^m<DM^^~ 
2±&Ezmmizmm-f2>m'&izmLr^2> 0 — ^mmiz^xit, jbia#js© 
m&zmzvx. 03 (b) cd£z>iz. mm i/u.Mm^/'mz^m.m^/um 
ms/mi&mMz n^oMizmmzti&Mf&bftt. £©»#&»* mi 

a#o. 7j^jiT% ga»s^:#'»u>x©ffiIj|S:*«)-&i&^|««l^Sv^»^^c^M'r 

o 

[0 0 3 8] 
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ffi5E#3£ 11-3046048 




ft¥ 11-055792 



Zfc&t&ftfcbTV^tf, r©$l*> &1*L%»fa3S»K£J!MK©Jli 
^MtSM»^<, fcfc^tf, >f*>&Afc££J:oT, Jg#rsp©gfc£# 

flB*Jf3, #112, 4, SJ»S5tt^Ay*U>y&ft4fJCJ:oT^«S*l 

[0 0 3 9] 

# £Mr^©m«^£l£<^T«Mi:Lv\ 

ft, S**lBK:ttflHR«Ji2^, ffl«Uff3±fctt»2liHM4#3JW&*i<&. 

m 2 MM 4 tefE^Ji 3 £ RUM 5 ©ffl£ffi« Mil: U m&M<DmB £ WJ U 

[0 0 4 0] 

03 (b) tcE^Tfc£*3fc^-AAi*flii#&#T, ^zumMimmMa 

(b) ic^(«ii«lili SBfcJfogmB&it^ ffii§Uii:2»fc©l««M 
03 (b) icS3*©«j«K:a3v*Ttt, »i|ji«S2 0ae)fc^fllK:tt, ^ti-fc 

JJIM £Rtt*£fc#M*LV\i »&lf>tt, ^£0. 05~O. 6mmgIOH 

o 

[0 0 4 1 3 

3i>>fC, DVD©<fc V^tt, 03 (a) ©ggft£fa^M® Srfti! 

£bT, «*fflT?«y£*fc*Ji«:*:<&. 03 (b) ©JSEfloftt, 5£K:ffiffJIIi 
$:M(CLTft!fy^itSri:lC^S 0 3*>IC03 (b) ©jSE#£fcV^tt, -ft 
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m ic j: o t # « m & ^ o t * & v * . 

[0 0 4 2] 

¥##©BMfc«k S-fbft, ftWCa, Mg, L ieg&yvftmzm 

£*i$>©B*ft«>* «-fb»» s-ffc*, mtm. 7yitmz&-ti>%fc¥Am&iffi. 

[0 0 4 3] 

»U«blB»4#ttS:*A^*^i*i&©«SIM©K«Stt^^^® 8 °°/° 
J^±T^5-t^li^«^i*l^ (Thin Solid Fil 

m s , ^2 7 8t (1 9 9 6^) , 7 4-8 , l^iSMi?: 

[0 0 4 4] 

[«1 5] 

p = Z irij pj ( 1 ) 

[0 0 4 5] 

0 nm^& 10 0 nm©iB*U UV*. 

ISllUf 3 1 0 nmJ:y*V*£-Mfrft:3> h^#^tllt<, £fc 

*gfite&£#j^ftS«fiJ#&»J, SBmT©IB»m*#ffl»fcft y^"*"V*. 

-#1 0 0 nmzm-t yt¥Wte^> b^* h##lc< <ft*K 
"r<ftS<©"e#* b<ftV*. 

[0 0 4 6] 

$ £IC D V D© ft ROM -r-f fcSSHS&fcti&raif ©=i> 
h^X h 1 0 nmg±2 5 n mJ6*T#$9F* b V*. 1 0 n m5fci)&T* 
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ft»J*»JjgL*-^-9>f Mif*tttfS<fc6©T?#* b<fcv>. v-2$SI©^ 
[0 0 4 7] 

THS!l"rs^il%T^<5*\ (1) SCiS^T, S^©^/^**:, &7Git© 

ffi#M©*SttX^v*«Kffi»c*v^Tti, mm®**?*** (Ar^© 
©£#&<£< MEffi££i£&l/TM£Ufi1"6&£b 

*/b¥-Ar »*/<?*©£*&£* -tfy McPJt£*l5Ar-f#>a\ 
fe«S*lT3S««£SI3arr*%©J^ ^5X7if>0A r ^>^««^ffi©^~ 

^mff•e*^^$tlTM^cM•t-& : fo©^©v^•fn^TfeSo ^©<fce>&i^x*;i/ 

^-©*3tf^fflM#S&*«:a t omi c p e e n i ngMt^O. HRWfc 
&JB£ft6Ar #*T*©;*^y#T*&At omic peenin g 
, Artf*/^RCfcAa*l*. R4»©Ar*(CJ:y, Atomic pee 
ningSftmatiSIi^tt*. tfcfc^ Ar*#'J>fctt*ltf, i«x* 
^-ArBR»«l*^35fcV^ii:S*iftU ft&Ottfclltf^JfcStl*'**^. - 
Arim^X*^-ArfflWib<> *«»*<£**©© 
, JRtpCJlHy&SflfcA rjtfitty3gb#-^-9>f MSJCv o i d £ftoT#Tffi 
U *»JjgL©B^tt«:*ftS*S (J- Appl. Phys. , Vol. 7 
8 (1995), pp6980-6988)„ BBMB^^M^ A r *tt> 

o. iff*%«±- i. 5jk*%*»t?**. ae>ic, mtxrtv*vyr*v 
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[0 0 4 8] 

s&ic o, n, s, se^n^ic o. i m^%&^± 5 #^%*?B»fln-r £ 

WaiS*ttlB«:*ftS*'fK:ft^JfettS:«-rfe«>> Zn, V, Nb, Ta, 
Cr, Co, Pt, &L<l$Z T<D^-?tlfr<D7iM<D?*><D-- : m*. 

[0 0 4 9] 

S b T e lC*hf£, itl&»iD7CillfcG e ©-^tt©^Il4«^|ST 1 5K^% 

Al, Ga, I nJCttJKftftfi«*±#S**4:H«r^ S?y * &<6«S1i:fc 
^Mtfl 5l?°Ml^b<l±l 3%*»i:t53i:^i* bVN 0 Ag$:8 

m^^^nt- & t it^iz y * jbT*»*««^ y > #icg e 

b#U 8ii^%JSJLh<5D«Jtt. *?y*&ifiMto<*1*5©T?#*b<&^U Ge 

o 

[0 0 5 0] 
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fc«ffi«:4*.S£tt* Ml 0 0 - 3 0 0 urn, Jg«|l-3 0mlC£#Lfcs ft 
S6 0 0-1 OOOnmSftOSffiA^ftl/— lf-3fc«:W»t, S«*l«0%* 
SHfcbT, 1~1 Om/s^M^-e^S-rS^il^M^bVNo BIC£*3rc 

[0 0 5 1] 

flit J: *l«?!i**fc i©fe«)«2fii*®Kfftt-«»tCtt. 5nmg 
[0 0 5 2] 

-*V#-F (^7 0 0nm*i) &JB V^fclSfcatT- *£1B*&fT^*&£ 
[0 0 5 3] 

«^5 0 0nmm NA=0. 5 5«±©'hS*&*3fe*--k£B v ^ 

fcfcB&jWCbTSfc (ffl«ft3feK«H?f&£^>#^tf^fc^ (1 9 9 3), 
p p 6 3 - 6 8) o 



3 1 
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[0 0 54] 

ZKDMfttt. $56 3 0-6 8 0 nm, NA=0. 6 fu^tf)^^ 
[0 0 5 5] 

^v^^o^nu^it^mummiz-mmmutc.^i^^^ (H4 (b) © 

S (Tc) &>±m& (Tm) JETFT&S*:%;te>*l<&. MS/^-fc&tfTV^ 
^ ^^*lf-^tfi,j>©fi^P,T c£il±lC38UttC» (04 (a) ) ®^J») . 
m&ffte*- y- #&«^-*©ffi£##IK;taT cJS*±TmJSTFlC&oTV>*itf, 

ijiotfeotUK s^ajBtflsfeje^-r (04 (c) ©t^siis^ 
s^*«««L(ftTf*>-si:. ?ii;^-7-i;>«<, mm3zt£tfm*tiz>mzu 

[0 0 5 6] 
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[0 0 5 7] 
[0 0 5 8] 

WTOlcfcU, 05 (b) <D£e>lc&5z:i:#;fofro£o «2fiJ«M©»€« 

[0 0 5 9] 
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t£#, nKbfrT^ZUmmmWT*. SiO r Ta 2 0 5 , m 2 o 3> Al 
[0 0 6 0] 

-B8ltra*&B|j&©»n s e c~3R+n s e clcSV^T, SB»M^ ^MSJJi^©^ 
[0 0 6 1] 

^mmmmizmm-r^n^iDGeT e-sb 2 Te 3 ummiz< e>^r 
m jats-eisssaiiS «rffi*efc o % J: y a ? - * -ett^tcHftllft k: 

J: fcflS'&T* £ £ fr e> £ . 

[0 0 6 2] 
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*®B2cttl X 1 0" 3 p J/ Urn • K-nsec) T*&£„ bfrb&# 

g^&iS^tt't^S. #*bVMB*&*>fcE>b fcffifcfc**© ±ffi* Eft** 
£bTtt> £#WlCtiZnS, ZnO, T a S £ *> b < «#±S*ft&& 
b < ttffi£*fc bT 5 0 m o 1 %£JLh 9 0 m o 1 ffitflR&fc b < 

[0 0 6 3] 

i^#Wi:«La, Ce, Nd, Y^©#±3S©«ft*S 6 0 m o 1 %&± 
9 0 m o 1 %#»£tr*£S*tt# 3* b V*. 
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&£V>&, ZnS, Z nOfcb<te#±!Bi6ftft©ffiJ«©«H«:7 0-9 0 m 

o l %frsz:*:#M2i bv% 0 

J^ilbTW:, Mg, Ca, Sr, Y, La, Ce, Ho, Er, Yb, Ti, Z 
r, Hf, V, Nb, Ta, Z n, Al, Si, Ge, Pb«©»m Sft* 
, Kftft^Ca, Mg, L if 07^tt?:MV>53i:^t^S. 
[0 0 6 4] 

miZZnOtm^^tl^^UnUVXlt. Y, La, Ce, Ndf#±I© 
[0 0 6 5] 

l2^IM4©f$liftb<»6 0 0 — 7 0 0 nm©IB#^-if-7 , £'e«l 
5 nm~2 OnmJl^tl, 400 — 500 n m©13^ I/— If-Sfc-Ctt 5 — 1 5 n 
m£ L<te5~ 1 0 nmt^tlSo 

[0 0 6 6] 

#&C4 0 n m*i©iltiiMW©i«iOMtil^^ 1 ffi«± 
[0 0 6 7] 



ffifE^f ¥ 1 1-304 



iff^p. i 1-0 5 5 7 9 2 



±mm<D j: e> cm* # » * u < * ± ^ l t ii s *mtc & ^ x trnfi 

[0 0 6 8] 

wmmttmtwm&ffimrmn<D4m&T<w%.T°z, jis k 7194 

#»UI!IC*3^T«F* bV*£ftf«tttt*Sffi*T?V^ 21 2 0 n Q • m«± 1 5 0 
n Q • m&T, S*Ktt20nfl • mfiUil 0 0 n Q • mftTtft*. fttt® 

m*2 o nQ • m*mmmimmviMT>temm\zmz-<i>\ «n 5 

OnQ • mJ:»Jft««»t*^^V^*e : b, 3 0 0 n mfiUKDAM**: 

[0 0 6 9] 

KJf3 0 0 nm*»7flii*«St*0. 2«±0. 9 G/D*S&tffte>*l* ±5 

*«WlcaLfcAl^JS*J»«:J:»;^#»K:^S^* Si£0. 3*4%£t 
±0. 8ti%«T> Mg^O. 31M±1. 2S*%JgtT^"t*Al- 

[0 0 7 0] 

AUTa, Ti, Co, Cr, Si, S c, Hf, Pd, Pt, M 
g, Zr, Mo, XttMnfcO. 2 %&± 2 A 1 8$ 

fc#»e>ftTH* <B**M*£tt» 315 9# (1 9 9 5). P 6 7 3-6 7 8 



ffiSESf ¥ 11-30 
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, ^J. Vac. Sci. Tech. , A14 (1996), pp. 2728- 

2735^) ©t% w^tt. wmmm. f&mmmm3irmLTm^2>z.£.tfT*£ 

[0 0 7 1] 

Al^lCBBLTli, *JD**M&40. 2m*%fcmT*&, ^^#iCt)J:S 

ZnS&£j*#fc«±aiMSH«*4lC^UTM:, TaH. 5l?%«±> 0. 
8«^%«Ti:t5AlTa^, ©Att. iSSMSSMS^l^Tfe/t 

%CO^inT*MA 1^>A 1 -Mg- S i^tCjt^T, Jfcttl/- h#3 -4*UTy 

[0 0 7 2] 

±SBA l-£h££jKtJ)8l£ bTM^SS^, LvMBIJStt 1 5 0 nmJ£A_h3 0 
Onm5fc»-C&*. 1 5 0 nni*lt'tt«A 1 T^tMl^WfeS. 3 

jWKftot, ©^Sr^W*. 
[0 0 7 3] 

±iHS»JR^Ag^?»J«7?*>*»'&K:a:T i, V, Ta, Nb, W, 
Co, Cr, Si, Ge, Sn, S c, Hf, Pd, Rh, Au, Pt, Mg, 
Zr, Mo, XBMnlO. 2 M^%J^± 5 JR^TfcStefrfcOtfS* 1/ V*. S 

Jt3BAg^£&£#RfcUT«V*.5»^ b.V*RJ£fcl:4 0 n mfiU: 1 5 0 
nm5M*T?&«5. 4 0 nm^lt'ttiA g t=bt»Wt^T^$. 15 0 

[0 0 7 4] 
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#&#t&tt±8k AlA®»i, AgA®IKIit ^omMitMB 
[0 0 7 5] 

ji®$yMMQm*ix i o" 3 p &*Mttz>z:£t>mtL\>\ 

&tc, 1 0" 4 P a &t)m^MMn£mT*f&mtZ>teb, f&mis-hZl nm/ 
[0 0 7 6] 

[0 0 7 7] 

*?7,rtV*%7s (Ar, Ne, Xe^) tC=bft#1-£o 

HI — 16957 l^&m. HI - 2 0.8 7 4 4^i|!) *>&S##S0 



ffl!E4#¥ 11-3046048 



11-055792 



[0 0 7 8] 

$P>)&S t 1t7LZ>t=.&> IzfcMM *&mfc~?Z>z£.%m%)T*%> 

So 

[0 0 7 9] 
[0 0 8 0] 

TA 1 5 nmJSA±l 0 0 n m*«||8tt5 d £ =fc^$jT*& 

So 

A l^ilbTi±lir3*i:H«JC«?L«, Ta, Ti, Co, Cr, Si, Sc 
, Hf, Pd, Pt, Mg, Zr, Mo, 3*.&Mn£0. 2 M^-%J6*±. 2 

[0 0 8 1] 

#®^©J|^ 5 n m*lt tt§lM*^t^t% 10 0 nm^X'&Mm 

#®M©^«#^^*fI^^Ag^cD#^ric^^-e$)S 0 Agte 
£$l:&£j©;i:L J ?> , tV^e>T*&£o £ £>ICA g&&fc$tmt A 1 £-&#®Jf£ja 
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o 

[0 0 8 2] 
[0 0 8 3] 

fiWK&ttRO^MK^fe&S^JifiWK^^^ £RJS&4 0nmJSA±3 0 0 
n m*SIU #JI£»£I©J?£ © 5 0 %&±#$«3WP 2 0 n Q • m&± 1 5 0 

n n • m*m<D&mmmM (#mt-&ot%jivo fc-r<&®##*bv\, 

[0 0 8 4] 

^l,— V-T*iifcJBV>&ftS, DPD (differential Phase 
Detection) fcDftftlfi ? ^f^tf- *»J8T*£* 

[0 0 8 5] 



#SE^¥ 11-30 



i 1 — 055792 



i top itmm±> mmmm asu^so <Dm\HT*<DfcMmzm%-tz>o 

[0 0 8 6] 

iJi^DPD (Differential Phase Detection) & 
(Proc. SPIE, Vol. 3109 (1997), pp68-72)tCj: 

[0 0 8 7] 

S7ic^§?^^03 (a) (DAmmm^n^>KMmiL^o)Wcnm^ht=.o 
m 7 ittftmmmm mn^mn ltg e 0 05 sb 0>69 t e 0 26 mmm. ±rv> 

®mmi* (ZnS) g0 (S i0 2 ) 2Q , Mftf««Al o gg5 Ta Q 05 , 

#M©M#T*&ll$HiI£^TVA£ 0 ?fcR6 5 0 n mlC ^£#MM<£>M#r^ 
tt, ±T©MItt2. 12-0. Oi, £1**1*1. 7-5. 3i, iilil 
.5 6. fB&Jgtt^&ftttJR (^Rll[«©5RJ»-e«3t) *£3. 5-2. 6i, «f 
«®^Itit2. 3-4. 1 
[0 0 8 8] 

IBM. f 2M1> Mftr»tt-e*l**U 18nm, 2 0 n m, 2 00 

H7©fHr«-e»n= 2. 12© (Z n S) 8Q (S i 0 2 ) 20 I*&«j£bfc# 
, $ 1 ©S'-MB d j T'li5 0~7 0nm, ^2 ©«/.Mi d 2 T'tt2 0 0~220 
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[0 0 8 9] 

#6ftS#, ISn=l. 8-2. 3T?&6#e>, d ! 8 0 nmgfltefc 

[0 0 9 0] 

mz. 2. setifc-rs^ «/j^©H»*^©<«5y"r^2o%«:3SfiR"eff 

££&©«&# & li« 1 «aMMJ¥li 1 5 0 n mftffiiZ £ if* § ©tf S£ L V> 

fc^sj^c, £it¥i±ffis©RJSd 0 #e>AdT*i*£, ^loft/Mtdj as 

$T*&e>?#, «2©«/h«d 2 &$?&3e>#£fcC£«Sfrt5o 
[0 0 9 1] 

ra±mi?^«d 0 tc^LTfir%^T8fc*y, ««»d 0 ±2-3% 
jiot d 0 3^»«w^^e^^RJ?©jEift(l■Ad^i/J^a<^;y, -5^ x*ffift&&v* 
s& s ^sn & ^ l * v ^tt &#it*rfa 94-?<D7>*v* mux* mmt 

LT**££pr«fc£l©*'M6d laSfcCRJ^SHB**©*^* l^. 
[0 0 9 2] 
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[0 0 9 3] 

m, BBP»NA#0. 5 5JgU:0. 9J£AT«fc t)£F£ b < l± 0 . 6 5 J^T©*f4&J I' 
# >XJCJ:oTjfeJ|tSnfel/--!f-3t^-AS:SLS«S:^bTIH»S®K:flai5fLT 
m%nZ>Wbte$k%L%^-2±*T$V NA^O. 6 5 

£Umffi£<DmMZm&TWii&Z'&Z>>&mi$2bZ>o DVD^, O. 6 mmgfl© 
S^K?:^bT*m^l^-A$:A*fS-&-5#-a-lCtt, NA=0. 6 5;gl£#J:l8T? 

[0 0 9 4] 

SBHCtt:, B#fS (n-j) T (fciEL j tt0-2©^ft) & 
[0 0 9 5] 
[116] 

aj T\ /S 1 T, a 2 T\ /S 2 T, • • • « m T\ 0 m T\ 
[0 0 9 6] 

(fiLZ (bj+P j) =n-j. m=n-k, k=0, 1, & b < & 2 , a 1 = 
0. 1~0. 9, a • = 0 . 1 ~0. 5 (2£i£m-l), j8 1 =0. 5 ~ 1 
. 0. Pi = 0. 5~0. 9 (2^i^m), ^aj + £ i_i = 0. 5~1. 
Ot-g (3^i^m) CDJ:e>lC^#Jb, a j T (l^i^m) ^S^^lClB^ 



4 4 
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Mfe*»S"Br*tCfcSiae;tr7-Pw (>Pe) &fl8ltU /3j T (l£i£m 
) fcSB&RICtt, Pb/Pe^O. 2 (fc£U j5 n TlCfc^Ttt, O^Pb^ 
Pet)b<li0^iS m <1. 5fcfc»J3S) fcS/WT^W-Pbfefl&JtfUT 

0 8icfe^Tft®A>x©#i3_htf JM*#7/t/b*©:£fc±#yStt&i" 

n- j=S (oj +/3j ) %Kftfe©V-^*^'7-^ia*lC«:i:TttSI»'t*i 

yM^-^^T'tSi^^feS. H$S&;r-;*i:bTft&©0 m = 0£ 

# E FM^E FM + ^MlCfeV>T 3 T~ 1 lT=bL 

<itl 4 T©V-*©e>^ 1 IT, 1 4 T$0fiV^-*fcfe$B£a#iB* 

3 T^©$t^v- *©!§-££& /3 m &jKtS©tf«i:v*. ^©WSSWtti** 0. 

[0 0 9 7] 

09}CPb = Pei:lfci^ (a) fc, Pb = 0 (S3g;&l§£) ( 

^ b) ®aa«*s©aff!agftS:*swK:^Lfc. 

3MK##J£*ik:fti!lA>x©, i#g©A°;i/;*P l £ 2#g©A;i/*P 2# 

JBWSft«ia©fi«S:&£0Tv*5. 
[0 0 9 8] 

09 (a) Tttft«©ffi»^^K:J:6iDS»©»»^l&*tC&^fe«>»C, 1# 
B©ffi*^^/^M»ft©^ai3*«^3i<» ^t7mg^t)PeW$ 
tt*fc«>, t77^I/7g^T'0OTTtaitS«®filT L tfM& (T m ) 

®9 (b) Ttt, fr7/i/i/*g|ig©Pb oofcfc, T L itm 

[0 0 9 9] 



4 5 
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wffi^fciifr £ w zmmm itm^mv <d&*% afb;&g t 

[0 10 0] 

t£oT> 0 9 (b) lZ&-tUBl'7U7T 4 ML WfilS*cT?©3ea 

ttfcffllfflU &#fc#ait7-*&fcS±T?SI^&ifcT*&*. 
*£lc, ^ai5Sa!&tfTLS:tI»"t*ii:-?f?l«a^&lSli^tc«HBIL, fSHl 

u r**&w&^"t«*a*tv--^««»e)*i*fc«>v-^jB 

[0 10 1] 

GeTe-Sb 2 Te 3 tc^^""^*. 09 (a), (b) 

^ n y y << )V T? %» # a K v - * ^ ^ u * * ^ & v * • 
„ Jtgc^T clc^v>SS^-e(D^a^^i:TmiC3av\^i|ScT*©^a^i:^ 

[0 10 2] 

GeTe-Sb 2 Te 3 T*%P b<P e i: btt7A>^$:MV\Tffi^^>>f 
^IM-tS^-^&S^s Pb/Pe^0. 2tt5il, T c 

#mt-&, t cK:5ev^«I:e>3&^£^a•e©^afl:^ie^:^^3i*«:v^i:#A.6tls© 

T% Pb/Pe^O. 2&5V^£J; tmttl&lCO^P b^ 1. 5mWhlt, h 
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[0 10 3] 

08©A o ;i/XXh7x^-£J3v^, mz. *$g&©aB*A-/i/*£tt&««A- 

3^o;^^ifiI«riatt^ffifift^^^H9T-y-tt, 01 oic^-t<fc9lc m= 

n-l=bb<ttn-2t% aj (2£i£m),0j ( 2 ^ i ^m- 1 ) tt-Jt 
fcU a^«i> ^ +« 2 fcl. 0, a j + * w = 1 . 0 (3^i^m) 
fcUT, «i (2^i^m) ©IBft^/I/^COftSSr^Dy^/^^iCBlSBS** 

7> f)t£->K:fc^T®v-*fc£v-*©ffi8©A7 

[0 10 4] 

£©*3fc/t/i/:*B:£*ttK:Bll l Ca*"* J:3fc3«©>f- hlfeMi&i: *ti 

ICtSo 01 1 Kfc^T, Gatel \ta x ©#£, Ga t e 1 l±a 2 (= a c 

ate3iit7/^W0»n. Gate3##> ( l/"WS) ©13 
ttPb&»£U ^7©^ (l/*/Mg) tt. Pe£3&£t5. Gat e3£Ga 
t e 1©£*>±# yttMSi**©*^. Gatel, G a t e 2 tt**l-£ft 
PwSJ84S«tf, Gatel, 2^>©il^iiGa t e 3 ti^tS. G 
ate 1©«JEI$I8IT1 ta x ,Gate 2©S£«n (T1+T2) £ a c £ 
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*Ui, 010 (a) (5n-lICD;^fc^ l J, 1 T5M&fc-*-fttf n - 2fi©>* 
[0 10 5] 

fflV>*;ifc#S*bV\, ■T&fc'b, «54 0 0*^6 8 0nm, BBP«NA*«0 
. 5 5JSLhO. 6 5JKT©^<&l/>XtC«koTil*S*lfcl/— 1 0* 
S«S:^.LTffi»*®tCfigJ»L/T*SK^-^©*-^-^^ b &*?^©T*>S 
m=n-l%b<M:n-2, OgPb^l. 5 mW, Pe/PwJtliO. 3 
JSJLhO. 6JS*T£>^HJC&£ : fetf>£ U lm/sa±10m/ sgTffl»Cife 
fcV^T, = 0. 3-0. 9. a^oj =0. 2-0. 5 
(2^i^m) , Oi +/8 i _ 1 =1. 0 (3^i^m) % 0 m = 0 . 3-1. 5 

[0 10 6] 

Pe/PwOitS-SJClRoifctt, 7tl7 Cfcfc£»C, I^C-t 
«>T*S- Pe/PwM0. 3 5fM»TBu SIC P e X V 

^-r<, o. 6j:y*s<Ttt, p etfimmnn&Mitzmi**'*^. 

[0 10 7] 

Saj <0. 4ntU n (Sbj ) / n < <& <fc "5 

iB4isn-BAg, u*sb 0>7 Te 0 3 &mmiz&tixiom*%nmmu 

bfc4#M¥8-.2 2 6 4 4^*tcBI^S*ifc^W© i"5«:A glnSbTefB 
»*©»^K:tt*T^5ftlfcj&T?S>S. Mx.«n- l{g(7)A;i/XlC^S!IbT> Ml& 
2m/s~5m/s <D^HJCfcVNT> 3 0 - 6 8 0 nm, NA=0. 60 

3fc^J&&JB^T, DVDT?fflV^H5 E FM+^IffiV- ^JfcflBf&Srff^*^ & 
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I** • %.m&Z'&Z>Z£1$T*%. LfctfoTlfftft£HS©tf*J*&3lJ8 , t?£S. 
fl9*.tf, T#»BKJ?# lOOnm, IBttff^ 2 0 n m, ±ft«M# 2 0 n m, 

) =0. 5igg, Pw=10~14mW, Pe/Pw=0. 5, Pb^Ottft 
Ago.oglno^Sb^Te^EMTftt.^O. 8-1. 2, a } 
(2^i^n-l) = 0. 4 — 0. 6##*LV^. WlCasj =1. 0, a 2 £11$ 
#0. 5-e»»J, J5 m = 0. 5fcbfc«^ Loj ttntCife-fO. 5nil^ 
. *»WIB»«©-«lT?»*Ag 0>05 Ge 0>()5 Sb 0 ^ 67 Te 0>2 3K:feV^Ttt, a 
x =0. 3-0. 5, aj (2£i£n-l) =0. 2-0. 4 l^tBH 
£fc5„ iy^ftWClitt! =0. 6, a 2 WWO. 3 5Tf-feflft 

[0 10 8] 

o 

(£/W T * A V - © * 7 rtfr * % m & Rtf HK^^¥^I A#^° 9 - & $ A S 

7ft, &#fc£v-*&Jgja , e£<&© ,, e&5. 
[0 10 9] 

2) *»jjgb*- A-^-r hecfewsm^-ysre^^. »»;5gUlB^tt 

;b©ifr&»&©J:y»V^HCI8£T?fcS. #^*l^>'fv>n = 4et±© 



11-30 



11-055792 



[0 110] 

*|g^T' 3 (D <fc e> JC#£SBft^/l/;* ©¥WJ* ^ ? - v*jR#&£3il, 
= 0. 045 — 0. 075, y = 0. 74 — 0. 7 8) ©IBH (fcfc'lt#±© 

j&»-&*fcv^ ^-rsiiiK:**;, ts*i8m/sjeJi±©iKiK3a , c : b*-A-9>f 

^#x^^^ti^J:e)fcia^N 0 ;i/x^ h^^- &t rise t-r*::*: 
t*. 3~8m/s z&tifcmmomi&mx'jr-n-^^ b »iffi£.x%z> 0 -r&*> 

_hIH0 8 (3DA;i/X^ h ^-r-^-iC&VNT, m= n - k ^i: — /X — 

v-f bt%c>m&m-tfi&^&£ e = p b/p e^b<iia i tf)e>t5>tf)v^*ifrS:# 

Zl £ tei&M tC D T ft t> tl & o 
[0 1113 

4 9 m/s £ lfltbt, 2«3Sfc lft*©pS#*e. **S^--***:0- 35 
— 0. 4 5 /*m£-f £V^*££E FM+^i^f ©t-A'-7>f h«T|g&$S#£ 

-T^t>*>> ^6 0 0^?> 6 8 0 nm, ^PIJCNA^O. 5 5^±0. 6 5« 
T © *t$f 1/ > X &C J: o T 3 ti 1/ - if - 3£ tf - A £ £ ^ b T g Bft Jg ffi 

X. nilbTl^e>l 4*Tf0)V^'f4x^©S[»S:i:y, m=n-l, O^Pb^ 
1. 5mWtt»jetC,fce>f r --£fcU Pe/Pwj£tt0. 4 ^ JL 0 . 6#T©« 

mi^&^xfflimzfoVTmiki'? u 3~4 m/ s ©$gHic&£ i«je 

vlCfc^Ttt, l^D-^T^T,, ilU =0. 3-0. 8, ^aj 
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= a c = 0. 2-0. 4 (2^i^m) , a 2 + fi j £1. 0, a j + £ M = 
1. 0 (3^i^m), /3 m =0. 3-1. 0 t U 6 - 8 m/ s 0>fgHl;:&6 
2<»»2 vKfcwrtt, Sifc*ny*T&T 0 /2tU a' j =0. 3-0. 
8, a' x ^a' } = a c ' =0. 3-0. 5 (2^i^m) , a' i }_ 
1= 1. 0 (2^i^m) , fi' u =0. 3-1. 0, fr^, a' c >a c th 

JfctfO. 8«±i. 2#Tfc*53fe8i»#sre&*. ZbKa 2 +fi 1 
= 1. Ofctfltf, A^^CH^M^*-*^ , a c> ^031 

[0 112] 

3^e> 1 1 tuti 4£tt££ue>s#. ii^M-rs*© 

TfttfcV^. ^ICtoTli, (1, 7) 7>'J>n^f^Wifcott 
Ell 0<Z)AVl/*7.b5x^-£ffiv^|Sg'J, £©«H£i&Bll/fc^ 

[0 113] 

#3818 tt, ±13© J: e> « &*Hj#Lfc#*>x-f** 3B£1g$£ If K * - 

;t-5>f Hfi^iff (constant linear velocity, 
CLV^) lcft;LT, -£EefcSE*i?x-f **£ffifc*-^--9>f hSrfr^ 
jfcff (constant angular velocity, CAV^S) tC 

Ifjtfa^©ilP8 6mm (3. 5>f>^)> 90mm (i/>?>CD 
iMX) , 1 2 0mm (CDiM X) , fefiV^il 3 0 mm (5. 2 5 >f 
©i^^i&t'J, ffij»|Rtttt2 0-2 5mm*»&*^6 5mmift<tC&^. ft 



ffigE4$¥ 11-304 




#5£ 11-055792 

[0 114] 

SUSS fcU tSr ilfcHSeStlTV**. b#*U 3 

/\-;i/XB#©;W7*^ 0, 7-P b £{£T2i*T. M 9 TIB IB Lfc#«0l$©#*P3S 
S £ ft #) S J: e» & * h 9 T" ~ £ * *l it& V 
[0 115] 

M^C^^iilg^^tl-^tl 2 ~4 m/ s 6~10 m/ s J; 5 5ttf>£t 

m= n - k J: e>T-j£fc bT^MSPfr £ l*lM3B^V> < 8 

= P b / P e J&tf, t>b<te, a j tf>e>"£<£>4>fc< — 3** 



5 2 
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RT-*©?&fc&tftt-r6£fctf-eg<5 (#W¥9-7 1 7 6#&«).. ^T' 

S:*I«>T*3Sb*:*»WSB»«#:tcaMbTi*, &#&fB».ftRff£9lT?£* 
[0 116] 

v x > ave i:ft^l/->ptCfeW6¥^»i«fl!<v p > ave ©Jfcffl. 5-3 
^ [0 117] 



£USE#^ 11-3046048 
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2tlf=.)/-ymmttT*2b-oT. m-*J-yftX*l,$.. o q , T q „ Pe, Pb, 
*;R^M^-#©«*fl*ny ^MS§£T q , ¥*&l§5&K«:.<v q > ave . fiv 

-^^ n min T q ****** mm^-tvmmMJkz. n min T q < Vq > av 

e # 
[0 118] 

°< n min * T q •< v q>ave<°- 5 * m < 2 > 
[0119] 

-e&*K Jb^o, m=n- 1 =bb<lin- 2. O^Pb^l. 5 mW, Pe/Pw 
JtttO. 4J£JLL0. BJSlTCDlKHfc&Sfc©*: U a 1 =0. 3 — 0. 9, a x 
^ a j =0. 2 — 0. 5 (2^i^m) , a j + /3 ^ =1. 0 (3^i^m) 
% jS m =0. 3 — 1. 5tfeS h^-r-^-Sraiffl-tS. ^/I> 

#My->^e>«Mvr->lc^f-t£ic#vv '>&<i:%a i (2^i^m) 
#WK:«^-rS <fc-MC^ft£it£ 0 Pb, Pw, Pe/Pw, #aj, £ x , 0 

ID * 

t^* i/io oommo-mm^-^^u v vm*km&*ttiMLT&mz. -r 

»^S-erS-rfct)Hri6T?S>S. DVDT'lil§lt'©i$^D?/^l±2 5MH z 
jgare*>***e>, «fl?2. 5GHziE Ifli-^*<t2 5 0MHzgg 

[0 12 0] 

P w mQV /P w, ^ 1 . 2, Pe = Pw=0. 4 — 0. 6. O^Pb^l. 5 

IDclX ID 1 II 
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PBtfgT*£5©T% rty-&&m&it:tt&<frei*&. #38$T*te, #lCPw, Pe 
/Pwjfc, Pb^-gtlt, /\Vl/X#^5£©#£^5!tS;ii:T*, 3~8m 

/ s ©t*T o»aK:*fjsi-6 3 £ % we&s . AVb^^tiA^ * - # © e> *> 
^s^Hrffi'e* u , F5>r y©Ha^A;i/^ti , #nii?S5:^^fc-rs±T^i?)T^ffl 

[0 12 1] 
[0 12 2] 

©O^-f ^^©EISS#ttWC— Sf&S. ZCAV (Zoned Const 
ant Linear V e 1 o c i t y ) #5£lCoV^<fc *J ;R:ft#HC«!s^£. 
3gqy->££tt3fB^x-#©8m?ny#£T q ZCAVK 

[0 12 3] 

£qV^>©iW>C£tt$¥^»3i£&<v q > ave > fHqy-> 

[0 12 4] 
[Rl 8] 

< v > • T =— # (3) 
^ v q -'ave q ^ 

[0 12 5] 
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4f 5p i 1—055792 

*\ m.mt. qtcjsws v q (DmxmzM'bMz. < v q > ma x' <v q 

>mi„ ****** 

[0 12 6] 
[»1 9] 

«v q > Bax "<v q > ffiin ) / «v q > max +<v q > min ) <10% 

(4) 

[0 12 7] 

!/->q©^|g<r q > ave ©±1 0%©^@#f^£*l££#X.T&^o 
^§2 5mmT:-^li5mm|| (±2. 5 mm) % 5 0 mm^fetlli, 10 mm 
ipg (±5 mm) !/->©#Stt^©^#&afe'rifiy^lBS<lS^Ktt 

Affile *>J: 5 3 0-4 OmmifgcDlBli^ctC^V'vTte, 1 0Ma_tlC# 

[0 12 8] 

(3) (4) 5£©&#tt, S5«*&«&#-£T?&S£V^:ii:^&y. n 

, ^-i-v^^Ttj&^o ^-v*/i/ify b^Rteh^y ^ic^ofe i^^*;i/tf^ h 
&fcy©*ST?&y, «*^iictt (3) ^-e^nstis. 

ft ^ & y * « © v - ^ «: «» J£ b % JC M # ® « © £Mb # ft v > *SH T? 

[0 12 9] 

DVDi^{C± UiEfltK:fl6|l(i'r«fc«b»Ctt, S$S^Sv=^3. 5m/s 
, HfllT 2 — y #T=#&3 8. 2 n s e clC^fUT^ ^*;i/fc?yh;RvT 
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= 0. 133Am©i^lt «fc±l%*m?&S*£fcSft't^<&. DVD 

£U£^&&Z%?ZZCAV&fc^&^ZO&ftZffitztt=.fo\^ (4) 

lCfcV\T, 
[0 13 0] 
[12 0] 

«v q > max "< v q >.nin > / « v q >»ax +< v q >ain ) <!% 

(4 b) 

[0 13 1] 

lC#f!U (3) sSCfc^T, 
[0 13 2] 
[«2 1] 

<v > -T =vT (— j£) (3b) 
^ q ^ave q v 

[0 13 3] 

Sitms, tfcifo^ ZCAV^Klfc^TlKiKftiCCLVfcWC^&K:. 

j:e>fcv^«asB»tfT-ts. 

[0 13 4] 

£T, AU&ttWfcfllfcl/T, DVD£H*03B»*l£&£^"**fe«>£' ft 
ftJIV^ 2 0^e>2 5mm©fiH, ftftM S J~ >©$S7&E 

~4 0 mmT&6 = 
[0 13 5] 

*LT. rJXtZmMomi !/->lCfeV^T<v 1 > ave =3~4m/s 
fcfcSJ^CSfcaKTEIlKS-fc, «fi6 0 0H 6 8 0 nm, B8P»NA««0 



ffifiE#¥ 11-3046048 




SjfiSfL 11 — 055792 
. 5 5J£UiO. 6 s&T<Dttmi;yXlz£^TM3&2ftfcl'-*?-yt¥-&ZWi 
&oT> n H IT 1 1 4 ^T^VN-Ttl^^^tSC^i: co q =co Q , m= n 

-1, Pb, Pe/Pw, /8 m =0. 3~i. cm^->ic<fc e>-r—5t£: U * 

0*^=0. 3-0. 8, a 1 ^ a 1 j - a 1 c =0. 2-0. 4 (2^i^m) 
, a^+^^^l. 0, a 1 J +/S 1 j.j = 1. 0 (3^i^m) *l*ry 

a P 1 = 0. 3-0. 8, a P 1 ^a P i =a P c =0. 3-0. 5 (2 ^ i ^ 
m) . a p j + /3 P =1. 0 (2^i^m) , 
fro, a p c >«* c £ U 

-£<Z>4t&©l/->JC;i5^TWU P w min = Pw = Pw max ^ a 1 c = a q c = a ? 
c , fro, a q x tea^a 1 * j ©ISlCDte&MISILTfflV**. Bu3£© 

<fce>{c, ffiKteo. iTtb<»o. 0 1 TM&xftoz.HtfM& 

[0 13 6] 

#tC, *»WiSC#K:£VxTtt, a 1 1 <a p 1 fro/S^/S 11 2 tfeot, Iq 

/3 P 2 ^£ p 2 £&*j:5K:ttraL;Mt&tfv*5s^fca&&. 

}C£ ^-f—^i: It, ^ , a c £D^S:±f2©<fc^lC^Jgf tltf 3 — 8 m/ s 
[0 13 7] 

&*/->i;:;i3tt£4>&< fc^P e/Pwifc, Pb, 0 m , (a 1 r a 
p 1 ) , (a 1 c , a p c ) , (Pw nin , Pw max ) Ofttttffe&ftCfeaHc 



5 8 
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[0 13 8] 

14, £i:bT/3 m &*R»UCAe>T-£fcLT, /W:*58£IIII&«:ffi«fl;b <fc 3 £ 

v - ? HT?tt#SRT- * £ff*SHft b ? - P e 

-AMMU ISnT (nttfiR) ©V- * BSCS, M (n-j 

) t (fcEb j ao^j^2. 0) & 

[0 13 9] 
[$[2 2] 

ttl T, iBj T\ a 2 T, j8g T, • • • oc m T, 0 m T, 
^ [0140] 

(fc£U Tfiiii'Dy^Jlli, 2 (aj +0j ) = n-j\ m=n-k (k 
= 0, 1, fcb<tt2)., o 2 =0. 1-0. 9, ctj =0. 1-0. 5 (2£ 
i^m-1), flj =0. 5-1. 0, /3j =0. 5-0. 9 (2^i^m-l 
) , ^TpOj +18^ =0. 5-1. 5T?- j£ (3 ^ i ^m) ) <D£?K 

-Pw©ft^-A£RPJJU /3j T (l^i^m) & 5 Midi, O^PbgO 
. 2Pe (fc£U fi u TlCfc^T«, O£Pb£Pefcb<O£0 B <1. 5 
fcfcU^*) fc$-rt>f 7*/?9-Pb©#tf-A£HBjtU r f , o. 1 T=t 
1 ^a i T=T c (2^i^m) &-fcfcU 0 B &»»l^te^S£#Wfc:#ilI 



11-3046048 




1 1—055792 

a t e 1) ^mt^>mr c ©H^/Wl/* (Ga t e 3) 

i^7^1/^^^fi)5Ga t e 3 <Z)^^jSlC^CT^b$-i±tl«S 

[0141] 



!^bt#S%0ilU Pb, P e/Pwit^^"-A-^>f h^FO^M^iCct 
Jt, Pb, Pw, T p t c , (£ L m . ^ H m > <DWimtf&t>frV&>Mfo±lZ 

[0 14 2] 
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[0 14 3] 

?#e>£*S*lSx-*©S*2ny*jg»T q ' 2>\ »CLV^©g^M 
K9>f^<Z>S*x-*^ny^Tri:««-St'f«J:"5tPLL (Phase 
Lock Lo o p) ttiZ&VMUmmU'®?ZZ£tf»SffiT*&Z>frfi>. # 
^©fRJSOP&^f-**;!/^ h;R©*J>£€tf&oT*K K5>f ^ 

[0 14 4] 

#(C> fH»l$Cfc^T^T©V'->T*£v--*£#0. 4/imtBg-g 

«HjBffi#^e>PLLiBifflijc<fcscLvia*gwjB^3i*sn, mmzz 5-2 7 

MHz©*5HC&5'r-*lli©S¥$ r n<5'*T r^S4Sft, £©*a«y*tc3S 
o'^T, ^-:/ia©»££3B*S-fc&<* iofc<5/-^r>^^CLV 
K8^fcLTfc£¥i:LT?S£*S::fctfT*£$. %*>ZAj* Tr^Tr/2 

_ ^S;PLL*«K:«fc6liI«KWJIB#^©»4liI»*». #!8B©gB&*;*.S#* 

-r-ejcitiRsnTv^DVD^i/-^— *DVD-R0MK5>f ^"e^snfe 

[0 14 5] 

fc'fc, M©r£&#^ DVD£©B£SfM£'&*#*"5fc*£tt» SEW* 

e>*r^^^^> ^©i^fta&a^-dffliJicssMttt*^©*!©*:*^*. 

[0 14 6] 

ST, ^^©MilfrOJSfflMffiSrlSftStW^bT, £#*##©£T© 



6 1 
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^ ^;i^;i/M##*£v^?f£B#ic&jB-rs d p dss-c© b 9 y 
^zm^z&T*. 2b&m8i<D*&'Zi*&M"e%>&o bv*»sssa:d = */ ( 

2 0 n) (10 n) X/ (2 0 n) tHl*^©^ 

S/zL-7JUm-&tfi/]> & <3&y A/ (lOn) <fc >J^<T&f?£B#© 
:*>^-JlWgc£bfcV^ 
[0 14 7] 

j: »;^#fl&lCJi, 3 O - 6 6 O nmgltilfcSfr&'S^ffi^ 

BH3$«>JCfc&#v 3 0A>&4 0 nm0iit'$)S3i:^lt bV^ 

S^IC ^(iS«^*gw= 0. 2 — 0. 3 5 jam^SIt^I* bV^ 3*l£ 

RG a<RL a fcJ&SJ:^ ICT ffi»tfe©SI**2MBT , r * «fc 5 

3&*»9!IB»fflC#K:»bTtt, »te^»ISHSJ:*;*v^fc*«SI*bV^ DVDiC 

9y ^ fcTy^ £££#3* bV^?>, ftflgttO. 3 7 /* mi 

[0 14 8] 

Kl3g7g3"&*w 3©i§-£\ h^y*«Wr#lRlK:jli6fTbfc, wobbl 
e &7gj&bT^<&£fc#2* bV^ -T ^flBS§US©^#-J£M?&$:f wo T* 



miiE#^ 1 1-30 
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-BrSo -e©!fcS47©ffi"PS^2 OfiJUtl OOnm (peak-to-pea k-fit) 
yT*3b&Zt.tfM&L\\ 2 0 nm*?iT'MiPi^/jN$-r^T, SN (sign 
al to no i s e) Jfc#JB<fc*U 1 0 0 n mT'tegl 6 K3fflB<lMB# 
©i>/<0-^0jhTWwo b b 1 efg#&Cft*t£{£M«#S:#<-£^ 

[0 14 9] 

%U<tt(ifflSE89S*lfettffS:^ 1 0- 6 9 6 4 6#^.#Xtf#BB¥ 

6- 3 0 9 6 7 3#^*«#M) -mtf* rFU^tti&wo b b 1 eMJty 
EHBHJBffl©3H!Mg#f „ 0 ^-&tbX. S«&CLV ; E-K7?ia 

feS, wobbleCMWf-^MiHIW^ -t#ffifl»**«fl 

tt P L L ®1& mitt #3t# S *l © > f wo * 2 * S**^ bTf-^I^D^ 
«BIJIH©«>&^©*» (f TO ©0. 1 - l%<D;f-#-) T% f-^ny 

bleSiAtSifctifitfeS (W8-3 2 9 4 7 3^i, 0fl9-3 
2 6 1 3 8#^«). f TO ^-*a*^Oy^^I»»l/T4:raS«*» 

[0 15 0] 
[$23] 

f Mn >0. 1/T (5 a) 



1 1-304 




iff ¥ 1 1—055792 

[0151] 

- # # O y 9 & *8£ L/ T * &»ai^flt«T?S & . 
[0 15 2] 

(zoned CAV) &IC£^T, $ q x /- yCDUlkX^'f- # 

mmmvu ? prist & (3) , (4) jzzmfr-t&^izmfeh, &am&& 

£#T*££o r©|^lC. (5 a) ^^Ifcti^jJitf TOtOwo b b 1 e 

y->zThlc^^n^/^T q t^/\°;i^x r 

l&mXgXftt. bV^ 
[0 15 3] 

wobble zm-tz> h^vz-yvmmo-mfttf 1 v->«:jgj£"r*£vo» 

•f) Tw Q =i/f w0 i:b, 

[0154] 
[«24] 

2 • ic • T P = n - T w Q • v q (5b) 
[0 15 5] 

n+f->f PJV(Dwo b b 1 e ^Jf^i" £ Zl £ IC&£„ w 
o b b 1 eMWiTw 0 -^©CLV^- Kt©wo b b 1 e #£S3<JH!g*SK:;fofc 
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T = T q ©iJSftl&ilfcoTV^iilH:, t^fc-bTw 0 =mT (mtt 

g«) *\ Tw Q fre>3S**ny*&38£a-£s*£K:» #«£»»£© l i: 

[0 15 6] 

1"&t>*>, TP = 0. 74/*mK*fLT> v Q =3. 5m/s, T=38. 2 
3 n s e c, n = 1 £1"$*:, m=3 4. 7 ifi^^lCwo b ble|| 

# Tw Q =3 5T^1-tllf, -J32TfcK:-£**l6wo b b 1 e ©»# 1 1M 

oi£;lT^<r£lC&£ 0 i©##lC{£, CLV^twobble^A$tl 
TV^Kl &"f* Rgh5y*©wobbl e ©ttffl#fclC*3oTV\<& 

£*MC^# (tf-h) ICiSwo b b 1 e«-5©H£J8Htf-£l/TV^$fcV^ 

[0 15 7] 

EK5ts*i3 : k©-e&&^o #(c, ^^m^mitiz^mt^t>n^ a o o*»e>5 0 

0 nrnfflffiP- tf-#£NA = 0. 6 £U:©3fe3*#&J8^fc, 0. 1-0. 3 

IB»#*tt£» , eS>5fc#*.&ft<5. -f©tB^ #cl*9y#«Wj&i*F©iB£# 

m#T£1I&T?g<-r3 3£:tf^T*&6 0 4 0 0 nm©S»«©TI85S<*ett 
, «fc»J#*b<tt, lOnmgTttS. 
[0 15 8] 

££fc, «^lB»«E#«»rtlH»K:|«€ati* : fe©Tftt&<, $i:?ift©M£ 



ftSE#¥ 11-3046048 
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^$d = ^/ (5n) — A/ (7n) =bL<l±X/ (3. 5 n) — (2. 

(CO. 2J£iLfc0. 4 /tm^iiltSrttilTO^lfeh^^^V^t- 
3Ktt«*^e»tl, fro, GW/LWJ£fr*0. 8J£U:1. 2J£*TT*&*U£, it&tf 

[0 15 9] 

_hGeTe-Sb 2 T e 3 116(2 TC^jfi^WCOfB^MlC^f IT, ^-IC^^J 

© $0 J8 ffl ffi fr* IS V * £ V ^ Z> . 
[0 16 0] 

#38IJIfCJ:»K i^V-^>frj£fr*o£3£:-£, V>fc^5CAV (co 
^ nstant angular velocity) ^ZCAV (zoned 

cav) t^i&m&mm-fe'e&zmzftZTj x^cD^^Micfe^«g>^HT* 

o 

[0161] 



tttSMW 11-3046048 
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0. 7 4 n m, $1 0 . 3 4 3 0 nm0fc&Xrt>f ^/l^fc^JSftbfefc 

©&jSV^„ 

fcfc, *J#Rtt, U»aStK©^ia«fffi€:MV>TaigL/fe. 
[0 16 2] 

v*. k©*^ *83©¥#©ffi1iC;J3tt$*ffi&Jflv**. 
#JcWre>3&^Piy, ^»^±IC 0 3 (a) ©4ffttj&&j&|R& *©±lc^ 

# VNTli, ®3 (a) Cfe»6«l««JiS:T»ffi«J», *2««jife±«Jj»»Ji 

[0 16 3] 

JftMtfe©S38Btt#fiK*e& *K S«M&9 0 /im, jgttti 1 . 3 /t mfCilft 
UfcSfc*8 1 0~8 3 0 nmCDlz-if-^bf-MC i»J|R3«3. 0#e>6. 0 m 
/s©«Hft^»Sfc»»£&»A/e. «JSHft^?-5 0 0-7 0 OmWfcfl&W 

^ [0164] 

K*tt«3fcX»»«&«W-tf^ai«l/feJRJfT«!EUTMv^ 0 

£t*M©ffi«ig^kU &#t&&ftft {Loresta FP, H 

LfefiWS, @3®4li^ (SR^«R«fl:ffllll««3-M(f) 

[0 16 5] 

£R«fcfcl8*©lpRfc#fc**» til2Omm0f-f7^i« 



6 7 
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[0 16 6] 
[«2 5] 

p s = F • R (6) 

p v = p s • t (7) 
[0 16 7] 

# . 3~4. 5(2>>fiI&££o I^Ttt, 4. 4tlfc. 
[0 16 8] 

fa^s^Mictt^ 0 ;!/^^^ ^i^DDu ioo owMmzm^fr* 

^^Fffit*«6 3 7 nm, NABO. 6%b<«0. 6 3t^§„ 
IBIfclCttHl 0lC^b^A;i/^X h^^i/-Tm= n - 1 £fflV\£: 0 P b 

&?s<T<Dnmm^lS^XU£.^y-£mV l . OmWt'-gtlL Pe/P 
wtt#lcWTe>^fSBlK o. JfefcU Pw5:B$fTfIIW^ i y5 

fciflU/feLfco f3HHg#&, DVDT?mv^tlTV*<5 8- 1 6 ^ff (EFM + ) v 

m^m. £ fir± £ •£ s #38 1£ Jc £ o r * n x h - ? itt^ift t? \t & v ^ „ 

[0 16 9] 

= 38. 2nsec. (26. 1 6MHz) C^lT«tfel 0%*1 (<fcU^t 
V < it 8 CD V V # &Z$ 5 0 %J6U:©XSIK, b < 6 0 %J^_h, 

#£L<&i o o ota^^^i 3%*^&#ti# , -e#5z:i:#Mi:bv^ 



ffi|E#¥ 11-3046048 
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[0 17 0] 

&25, S49MDVDi:©2SHtfltliia)i£*^&tt6 5 0- 6 6 0 nm?©S 

ML£J:e>&6 3 7 nm3fc563RfcHl*©S?y*#6 6 0 n mftS^Tfcft&Jft* 
[0 17 1] 

(gttflf l JfcfcM i ) 

(ZnS) 80 (S i 0 2 ) 20 £6 4 nm, Ge 0 05 S b 0 .73 Te 0. 
# 22 BB»Ji&l 8nm, ±»|ji«Ji (Zn,S) 80 (S i0 2 ) 2Q S:2 0, 3 0, 4 
OnmfcU OT^2OOnmfel<}i2 5Onm0Al Oi995 Ta 0.00 

[0 17 2] 

R9tM<Dim\tm&M&Bt2X 1 0" 4 Pa«T, ArflEO. 54 Pa, /&RI/ 
-M. 3nm/#tffoL 
ffflMW55nQ-m, MI?»0. 28Q/Dt'feofc. 

_ %lf£lM^%*^T*&S£)i ) &-£5. (Zn S) g0 (S i 0 2 ) 2Q ^fllM®R 
IfcKttS. 5 0g/cm 3 T'I^;U^l3. 72g/cm 3 094TO 

&B*%»ofeli«IM©»e**ti3. 5 X 1 0" 4 p J/ Urn • K • n s e c) 

[0 17 3] 

010 (a) h^r-y-fe l&&%.Xf2®mzti?tlK&^T. # 

jf*«ri:ic*jgftu *iia, io, i o o omtf-^-^-r Mfc©s?y*fc»i 

Sit MlCligBft 3 7 nm, NA=0. 6 3©3fe£*&JSV* 



6 9 
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[0174] 

«iyigL*-A-^>f hT'&micmitVT. 2o%j&utic&y. ?ra 

[0 17 5] 

# se>ic, mmi (h) frt>iDfrz>&oizmBmmmtf3 o nmnm^^nmm 

Ml (i) A^TMIITOM 5 nm(Z)iV^T'%, iyilt-;1-7 
>f h W Att V^ d H # t> <£> . 
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mmmtrmUmm (ZnS) g0 (S i 0 2 ) 20 Z2 1 5nm, Ge y5 Sb 

0.69 T e 0.26 IB ^ M$: 1 8 nrru -tW^tiM < z n s > 80 (S i O z ) 20 & 1 8 
nm£U ^*fMS:l^jS2 0 0 nm©A 1 Q gg5 T a q qo5 ^^bfe. #fB$S 
J§iffl/&&. fefetf*l5m/s*»TfA»*i4#tt««#e>tl« 5 fo(Z)Tf, V%;fotf>£l>f& 

[0 19 0] 

# jsjit&n a= o. ecD^t^ILfc. il;\°;uxh7fP-ttPw= 1 

3mW, Pe/Pw=0. 5, 3. 5m/slC&V\T, 0 1 0 ©X h 9t-S?— T 
, /8 m =0. 5t-^i:U, ttj , a c &£ft3«T*/h©S?y*#»e>;ri<& 
J^tCflWtbfc. HI 6JC 1 0it-;t-7>f hftC^ydfCDoj a c 

*-©^W*BIil bt^t. a x = 0. 4 — 0. 8. a c =0. 3 — 0 

0. 6, a c = 0 . 35 fcaMRLfc., Saj = 0. 32n (n = 3 ) 

, 0. 33n ( n = 4 ) , 0. 33n ( n = 5 ) . 0. 35n ^fii ( n = 6 ~ 1 
4) Tffeofc. 
^ [0 19 1] 

topS2 3 H$LL l 5 %JBUn?&*itf, JR#©¥f£*JS 

-£Z1T% *»9!IB»SSEfrK:P w= 1 2. 5 mW, 3. 5 m/ s ICTWIfc^-* 
SrflHftU fK0||4*M-pl aye rT?S4&tt*fei:i5. :7*-#X-9-- 
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. 1 0 0 0HF4ti:WT^rai5:lTofci:;5, 1 %gg©« 
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ofc. 1. OmWCfc^Tl 0 O#l0«»yjgU#£3fcfcJI8ltbfe#, S» # 
[0 19 4] 

Hi&Ml (a) ©M««iC^V^T8B»Ji*Ge 0!05 Sb 0>75 Te 0>20 i:Lfe. 
ffttNA=0. 6©3t^*T?fft>fe. 

a x =0. 4. a c =0. 3, j3 m =0. 5, Pw=14mW, Pe/Pw = 

i o%&£y %zz.ttfT*%, ioo 00^% i 3%*t*ttjiti#a*ife. 
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Z.(D%&£t> J £%L<D : r 4 *V 8 0X^/8 0%RH©ffifii*«T'T*Jto3£ttlft&f? 

tz6, 2%gwbfc©^feofe„ 5 o omratitc*«>THH*# 
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ofeo 1. OmWICfcVNT 1 0 0 5?IS**e*6yjgbll^«:B8»bfc^, 
(OmiJBit 3 *J 1 3 tlfcc 

[0 19 7] 

(mmw 5 ) 

HJ6«3 iZ&^Tmmm* A g 0 05 G e 0- 05 S b 0.67 T e 0.23 fc 
J&bfc 0 NA=0. 60^*T?fftbfe. ;UXXb7fi?-t#ffi (a x X 
« c ) £ P w= 1 3 mW, Pe/Pw=0. 5, 0 m = 0 . 5 Vm^hf^HZ 
5H18 (a) 0^iSj»H©J:-5JC35iy, oj = 0. 6, <* c =0. 3 5 
ftji^&o£ 0 r<Z)#£\ Saj =0. 32n (n=3) , 0. 33n (n = 4 
) % 0. 33n (n= 5) , 0. 35 n^m (n = 6~14) t$.ofc 0 018 
(b) (CMJEK 10EI, 1 0 0 O0t-7t-7>f Mfe©S?y*©.rt»7~ft#tt 
HI 8 (c) fC& 1 0EW-/t-^>f h^<Z)R t o v%.Z$ : $£M&(Drty-& 
#tt$:^bfc 0 1 0 0 0it-/t-7>f h^£T*/£vv\°y-v-^> v £.&$3 : fc^ 
y ##ijt;F#£*l> Rtopt.181 IH6 0%Wiii«lfc. 0 

1 9 lC&Pw = 1 3 mWtC£WSS?<y *, R t o p. ^Sl^tf) 1 0 0 0 0@t- 

[0 19 8] 

5iLfc^£EI2 o ic^-r. o. 3 8 /i mt l o 

fcMj"MTo££33. a x =l. 0, a c =0. 5. /S ffl = 0 . 51^^X0 
1 8 £H#«!4#tt##e>ftfc. 
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fi»^»7-ft#tt3ttf 1 0 0 OEI**T0»»;jgL*-^-9>f h4$tt£H2 

1 (b) , (c) iC^Lfc. ^0iH^0^y^WA°9- , 7-^>lillWJ4 J; 
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023 (b) ©»aft#ttT?ti#JC, 5 m/ s J^lt ^' ^ ^Ift L T ^ 5 „ 
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mmmi (a) JCfcV*T£Jtf»&Al 0i975 Ta 0>025 fcllfe. 
2 2 0 n Q • mt^ofco £ ffil^2 0 0 nm^^4 0 0 
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[0 2 0 9] 

HWfll (a) CDt'W X^lC^fbT. (3. 5m/s. T=38. 2n 

s e c) frb 2. 2 5^^ (7. 9 m/ s . T=17nsec) tc£v^. 
T=t 1 = 1 9 n s e c, a c T= t c =1 lnse c 7?-ts<T<Dffi&lZ& V^T 
-gT»»J, ^MJBTO*S:IRJiK:Sifc#!IS*fe. £ t±, aj + 3 H = 
l. ot»— J£fcfc5«fc3ic, jSj = = = (T-l 1) /TTfMtSStCjS 

8§£-&T (— ^©jSffiSfsfJD-tS^iHi&y 35) > r 1 =19nse ctf)@5t 
M (Gatel) i:T c =llnse c®@gfiW5:n-2l ( 
G a t e 3) |)5££ -frtlfcm < , £ e> lC«M;*-:?r?;i/X:R G a t e 3 <D 

£LV^ 0 $ felcSfc^^WCfcV^Ttt, SH^A°^-Pw= 1 3. 5mW, Pe 
= 5mW, Pb = 0. 5 mWT— LTV^fctf), /\°;i/*$S£lSg&ti1§#>Tfg 
^ftT* % 5 Zl £ b T V* £ . 

[0 2 10] 

m-siz, #i»Je^cfev^Ti8 B feS^S**:*^©, s?*;*©I&*i:ftfe. 

*tf»vJtlSflKe«3. 5m/s£^!t-o tT «y * T V Zf<D®.&\% 6 3 7 n m, N A 
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£ZLT% 2^T*/3 H m =0. 3, Hg&T*/3 L m =0. 6 (eg#T?H*ftfc 
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in in 

2. 2 5-»JS*^l 0 %*»©$;$> *#fc&*lS. £©J:3fc:LT, BaitCfco 

J:»J, Pb, Pe/Pw, Pw, t„, r c , (/3 L m , )3 H m ) S:ffi«*rn« 
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0. 6mmf©^'J*-3K*- TSP^M (ZnS) g0 (SiO 2 

) 2 1 5 nm > Ge 5 s b 6g T e 26 IH^MS: 1 9 nnu JhM&MJf (Z n S 
) 80 (S i 0 2 ) 20 $:2 0 nm£j&)g|U £ £ IC£J|JJS £ btlf 2 0 0 nmtf) 
A1 99.5 Ta 0.5 ' «! = 0. 5. a c =0. 3 5. 0 m = 0 

5, Pw=llmW, Pe = 6. OmW, Pb = 0. 5 mW^S A A/ 7 7. h 9 
r^-tt-Jt^lT, 3. 5m/s£;i3V*Tl£**n<y#MSiT&JgttUTfi$g 
7-^5 (3T) £0. 4/tm3^feO. 2 5 /tmtt^lLtiBtHTofe. 3 
TOOT— *Jfc#0. 4 /*m<D£#CDT= 3 8. 2 n s e c. 0. 2tim<Dk.£<D 
T=19. InsecTfftS. E»l/-f-»fil46 3 7 nm, NA=0. 6 3 

[0213] 

E»S^feS!*4 3 2 nm, NA = 0. 6. 5mWtfeSffel/- 
3fc^»JlUCJ: y$B£ 3 So lOlMtll 4 3 2 nmlCfcVNTt; 
^6 3 7 nm, NA=0. 6 3 <Dft&&'T*n& L&m&H. _hffi#fel/-if- 

W-fel/-if-^S^T'tt*^V-^^0. 3 1 3%*^©^ 

[0214] 

(a) <Z)M*fiJtK:feV%TSB«»Jf©*S:Ge 0#05 S b 0<64 Te 0!31 i:b 
tif^^&ffltbt, Mfi6 3 7 nm, NA=0. 6 3 ©3t^**eSB«Wfllf& 
ffofeo 3. 5 m/ s iCfcV^. m= n - 1 , a 1 =0. 4, a c =0. 4. 0 
= 0. 4, Pb = 0. 5 mW, P e = 4 . 5mWT^i:LT, Pw©*5:I 
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J:3fcS>y*jW#&*lfc. Pw=8. 5mWT'-^i:LT, Pe©*S:| 

fl:3i*T l 0Eftf>*Tr*-/t-5>f MB»fcfrofc££3, 02 4 (b) izmt 

flBttJM&li, HI (Cfe^TfillA J: »J Te'J y^fcJBfifcTf&y, ££j&0££tf 
[0 2 15] 

Ge 5 S b 73 Te 22 ^-^y MCGe *Sre»fllILT, Gelfe# 

tt£&itLfc„ M^JillMI 1 (a) fcH&Tf&S. *tt»J, «|6 3 7 nm 
, N A = 0 . 6 3©#^&flJV\ m=n-l, P b = 0. 5 mW, /3m=0. 
5li-£fcLT, a 1% a c> Pw, P e ZmtZ^T 1 0 ®#-A-v>f 
© # #*/Jn i: * L fc„ &fB#Jf«T'# & ftfeft* y * tt*- 
4©<fcoT*&o£ 0 Ge»flD*#ifA*fcoft$;y*##jtoU Gel0l?% 
JBt±©Jt«« 8 -e ft. 2 teJTe© 2? >^AU4 % #flf»Cffi <&oTL£ofco 
8 0°C, 8 O%RH0Hn»fflfcT?t±, M WJ 8 (a) iCfcfc^T, 8 (b) 

, (c) T?;Tf©*##Jie>*lfc. 
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mmmi (g) trnmomm^ts^x. mmmofrzi nzmtiavfcGe s 

b T e £ bfc„ In&GeSbTe &->fv MClnSbTe £=i;*/\°y # Lt 
SSj&tJLfco £J6«9 (a) Ge 0i05 Sb fli74 Te 0 21 , ^»J9 (b) I n 0.02 

3 Ge 0.048 Sb 0.719 Te 0.2r ^ M 9 (c) 1 n 0.053 Ge 0.044 Sb 0. 
688 Te 0.215— tfc ^ M9i:LTIn 0.118 Ge 0.041 Sb 0.617 Te 0.224 ® 

0 _h^©^*v 7tt3. 5m/s0i^ T®©^77tt7. Om/sOi^ 
5„ M^fe)te^li6 3 7 nm, NA = . 6 3tfe5„ 3. 5 m/ s a 

1 = 0. 6, a c = 0 . 35, /3 m =0. 5ilb. 7. 0 m/ s tf)S§-pi\ a x = 
0. 4, a c =0. 4, /S m =0. 5£L£„ Pb = 0. 5mWt-gi:bfe. 
Pe&2 mV<DBT*—fet. U P w©»^t£i£T:^y #CDP w^#1££M5£l> 

[0 2 18] 

(HJfcMl 0) 

0. 6mmJ?©3KU*-3l?*-M£*K:, TBISfiSSMI (ZnS) 80 (SiO 2 
) 20 £ 6 5nm, Ge 5 S b y3 T e 22 ME^U§£ 1 6 n m % _tg|S&MJS (Z n S) 
80 (S i 0 £ ) 20 5:2 0 nm^^U £ b icfg 1 KMM £ IT1JI4 Onm© 
A1 99.5 Ta 0.5 m2fiLMmt.LTmm7 OnmCAgWLfe. 
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«lfil#M©*JI!ltiSf3eJCS«4 X 1 0-4 P aJ£TF> ArJEO. 5 5 P a T* 
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f 2 g^I©^l»ilS51 4 X 1 0 - 4 P a Ar£0. 35Pat 
[0 2 2 0] 

6 3 5 nm, NAO. 6 0 LT, $Sj£3. 5 m/ s , =0 

# . 4, tt(; =o. 35, 0 m =°- skz^ftzxh^TV-zm^Ti omit 

h&<DPv*t:W%.Lfr£Z6. Pw = 1 1 mW, Pe = 6. 0 mW 
, P b = 0 . 5 mWT'ft/jN V v $ 6 . 5 % £*#£ 0 

dcD-r-r;*** 8 or, 8 o%RH©MftsrFC5 o oisiaiMtbfcflL m 

[0 2 2 1] 

(MMMl l) 

h^y^tfy-fO. 7 4/tnuffiO. 3/im, g$4 0 nmOwo b b 1 e 5: 

|C, ipg2 2. 5mmfr£>58. 5 mm^ T*<£> 3 6 mmfciBliM^ci: U IB#M 
$£2 5 5 ^->lC#!!lLko #-rt>KCttl 9 1 h^vtft&ttl&o Ztl? 
tl©l/->q^CfeV^T^; (8) -£-£;L *>*lS w o b b 1 eJi$ifcTw q 
fe, Ka>#^§te*> i^h'l 9 1 h ^ y # IHC&S J: "MC A*> K|ig£!££ 

LT^£©T% #A> KiPiiiiESilC 3 6/2 5 5 iitt&oT^&V^ 
iB0SM$©S#«& 5 8 . 5 4mmi:4oT^S 0 
[0 2 2 2] 

^*;i/tfy h^liO. 1 3 3 (imtL, IRA 3. 4 9 m/ s ^CfeV^T*^P^ 
* 2 6. 16MHz (T=38. 23nsec) ##(3*15,, wobble 
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y & v>^^-^(DSa#**T* DVD 
[0 2 2 3 ] 

±IB<Z)iffii^&, Tw q F ICfc^T 3. 4 9m/s©^^ 

i^tC^-f SrEUgS-fefet^K:. ifDVD-^-*©^* 
Oy?MJ8T=3 8. 2 3 nsec©9^45. d 5 (DMfaffl V 

->0©/^K^i>t^SS^3. 4 9m/s iC&Scfc-plC 2. 4 2 8 r p m 
T'lSI^S-&ZCAV^©^#:h HfMtS. CAVi«*©#!/->©wo 
b b 1 e fr&H£3ft*«2!ift©jaJH$: 1/9^LT, Klcastf^-* 
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